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FOREWORD

This report documents the first phase of An Analytical and Conceptual Design
Study for an Earth Coverage Infrared Horizon Definition Study performed
under National Aeronautics and Space Administration Contract NAS 1-6010
for Langley Research Center.

the infrared horizon on a global basis and for all time periods. Once defined, a
number of flight techniques are evaluated to collect the experimental data re-
quired. The study includes assessment of the factors which affect the infrared
horizon through statistical examination of a large body of meteorological infor-
mation and the development of a state-of-the-art infrared horizon simulation.

This study provides for delineation of the experimental data required to define

The contractual effort was divided into numerous subtasks which are listed
as follows:

Infrared Horizon Definition - A State-of-the- Art Report

Derivation of a Meteorological Body of Data Covering the Northern
Hemisphere in the Longitude Region Between 60°W and 160°W from
March 1964 through February 1965

The Synthesis -of 15u Infrared Horizon Radiance Profiles from Meteor-
ological Data Inputs

Analysis of 15u Infrared Horizon Radiance Profile Variations Over a
Range of Meteorological, Geographical, and Seasonal Conditions

Derivation and Statistical Comparison of Various Analytica Techniques
Which Define the Location of Reference Horizons in the Earth's Horizon
Radiance Profile

The 15u Infrared Horizon Radiance Profile Temporal, Spatial, and
Statistical Sampling Requirements for a Global Measurement Program

Evaluation of Several Mission Approaches for Use in Defining Experi-
mentally the Earth's 15u Infrared Horizon

Evaluation of the Apollo Applications Program Missions for an Earth
Coverage Horizon Measurement Program in the 15u Infrared Spec-
tral Region

Computer Program for Synthesis of 15u Infrared Horizon Radiance
Profiles

Compilation of Computer Programs for a Horizon Definition Study

iii



Compilation of Atmospheric Profiles and Synthesized 15u Infrared
Horizon Radiance Profiles Covering the Northern Hemisphere in the
Longitude Region Between 60°W and 160°W from March 1964 through
February 1965 - Partl

Compilation of Atmospheric Proflies and Synthesized 15u Infrared
Horizon Radiance Profiles Covering the Northern Hemisphere in the
Longitude Region Between 60°W and 160°W from March 1964 through
February 1965 - Part II

Horizon Definition Study Summary - Part I

Honeywell Inc., Systems and Research Division, performed this study program
under the technical direction of Mr. L.. G. Larson. The program was con-
ducted during the period 28 March 1966 through 10 October 1966.

The study results from the first five subtasks listed previously are of con-
siderable interest and warrant wide distribution to the scientific community.
It is anticipated that the results of the last eight subtasks are of limited
interest to the general scientific community; therefore, distribution is pro-
vided to U.S. Government Agencies only.

Acknowledgment is extended to GCA Corporation and Barnes Engineering
Company for their contributions on atmospheric physics/meteorology and
locator identification respectively. The contributions on profile synthesis
by Dr. J. C. Gille of Florida State University and on statistical analysis by
Dr. J. H., Parks, Jr. of the University of Minnesota are also gratefully
acknowledged.

Gratitude is extended to NASA/Langley Research Center for their technical
guidance, under the program technical direction of Mr., L. Keafer and direct
assistance from Messrs. J. Dodgen, R. Davis and H. Curfman, as well as
the many people within their organization.
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THE ANALYSIS OF 15p INFRARED HORIZON RADIANCE
PROFILE VARIATIONS OVER A RANGE OF
METEOROLOGICAL, GEOGRAPHICAL, AND
SEASONAL CONDITIONS

By John R. Thomas, Honeywell Inc.
Ennis E. Jones, Honeywell Inc.
Robert O'B. Carpenter, GCA Corp.
George Ohring, GCA Corp.

SUMMARY

Three approaches were used in this study to determine significant variations
in the complete horizon-radiance profile caused by variations in geographical,
temporal, and meteorological conditions.

In the statistical approach, mean value and standard deviation of radiance and
normalized radiance were calculated over 99 different subsets selected from
the population of 839 synthesized radiance profiles covering four seasons and
the Northern Hemisphere over longitudes from 60°W to 165°W. The other
approach was curve fitting in which there was a dual objective. First, the
existence of a closed form function of only tangent height for use in accurate
calculations of radiance profiles was determined. The functions of interest
were those in which the coefficients (including exponents, if any) exhibited
systematic behavior with time and space. Radiance profiles then could be
synthesized independently of meteorological input data, and the coefficients
could be analyzed to quantitatively determine profile variations. The second
curve fitting objective was to determine a simple closed form function of only
a few key atmospheric variables also for use in accurate radiance profile
calculations. This would reduce the present dependence on extensive meteoro-
logical input data. Also, insight may be gained in the inverse problem of de-
termining the magnitude of key atmospheric parameters from radiance pro-
files.

In profile statistics studies, the expected systematic behavior of the complete
profile with season and latitude was observed. In addition, a significant new
result was obtained; the nearly linear variation of radiance (at a given tangent
height) with temperature at the 10 mb altitude. This fact could be pursued to
possibly obtain a simple and fairly accurate method of calculating radiance
profiles with only the 10 mb temperature as input data.

The two approaches to curve fitting, empirical and phenomenological, each
resulted in equations capable of achieving accuracies of from two percent to
six percent in calculating radiance profiles with a possibility of obtaining one
percent accuracy. In the phenomenological approach, four coefficients are
required with the independent variables being temperature as a function of
tangent height and the 10 mb altitude. A trigonometric series with five coef-
ficients, in which the five coefficients exhibited systematic behavior with
time and space, produced an accuracy of five percent of peak radiance with



the possibility of reaching an accuracy of one percent with the addition of
only one more term. The systematic behavior of the coefficientis is very
significant, suggesting that the coefficients could be formulated with re-
spect to time and space, leading to an equation for the radiance profile
which would be independent of meteorological input data; radiance would
then be a function of only three variables; tangent height, time, and
location. :



INTRODUCTION

Definition of the Earth's horizon radiance profile in the 15 carbon dioxide
absorption band requires knowledge of the variations of the profile over the
Earth's surface and over time. The purpose of this study was to determine
the effects of any factors which cause significant changes in the magnitude
and shape of the profiles. Effects of these factors, such as latitude, longi-
tude, and time, must be displayed, undistorted, over the entire tangent
height range of the horizon radiance profiles.

Previous investigations have been severely limited due to the lack of a com-
prehensive body of data. During this study, a total of 839 different radiance
profiles were used to define 99 separate subsets. Statistical variations of
all the subsets were calculated to determine the effects of various temporal,
spatial, and atmospheric phenomena variations.

Two separate analysis efforts were used in the study to accomplish the pro-
file variations description. The first analysis effort was to calculate the
statistical parameters and extremes of each set of radiance profiles as a
function of tangent height. These data separate the effects of each of the
pertinent factors so that each may be assessed independently.

The second analysis effort determined, by curve fitting, a closed form
function which adequately fits the radiance profiles. Coefficients and
exponents of the closed form function were then analyzed to determine their
spatial and temporal variations. Two approaches were used to determine
the closed form function. '

In one approach, the physics of the problem were used as a basis in deter-
mining key atmospheric parameters. A functional relationship was found
between these key parameters and the radiance profile. This relationship
became the independent variable in describing the profile. A selected set of
conditions was then used to calculate several radiance profiles by both the
closed form phenomenological function and by a numerical integration pro-
gram. Thus, estimates of the accuracy of the closed form over a variety
of conditions were obtained.

In the other approach, the objective was to empirically determine a closed
form function of only one independent variable, tangent height. The selec-
tion of functions was based on standard curve fititing techniques, e. g.,
various polynomial forms from knowledge of different functional forms
which result in curves resembling a radiance profile, and on the technique
of plotting particular characteristics of radiance versus tangent height

by transformation of variables until a recognizable form is obtained.

The functions representing the best compromise between simplicity and
accuracy of fit were fitted to 20 of the climatological radiance profiles
representing five latitudes and four seasons, and the coefficients were ex-
amined to determine their variation.



PROFILE STATISTICS

To determine variations in the magnitude and shape of theEarth!s 15u C'O2
band, horizon radiance profiles resulting from systematic perturbations in
geographical, temporal, and meteorological conditions, mean value and
standard deviation of radiance and normalized radiance were calculated over
99 different subsets selected from a population of 839 synthesized radiance
profiles, These profiles covered one year in time and the Northern hemis-
phere over longitudes from 60°W to 165°W. Each of the available synthesized
profiles was identified by 12 different identifiers which describe the time,
location, and meteorological and atmospheric conditions of the input data
from which the profiles were synthesized. These identifiers were examined
to determine the range and distribution of their magnitudes to provide a
basis for grouping the profiles into subsets for calculation of statistics. All
profiles associated with a particular value (or values) of an identifier com-
prised one subset. Within each subset, values of all the other identifers
vary, but effects of these other variations are averaged out when the subset
consists of a sufficiently large sample, Differences between mean and stan-
dard deviation among like subsets is then caused only by the systematic
differences in the identifier magnitudes which define the subsets,

Because of the nature of the input data, it was sometimes necessary to aver-
age over a number of values of the factor of interest in order to obtain a sig-
nificant sample size, and, on occasion, the sample size even then was small
as shown in the discussion of the subsets.

The factors and/or effects examined are listed below, together with the appli-
cable identifier mentioned above:
1. Diurnal effects (local time, identifier 4)
a. overall
b. varying seasons and latitudes
2. Seasonal effects (date, identifier 3)

a. over latitude
b. over longitude
c. overall

3. Latitude effects (latitude, identifier 1)
4., Longitude effects (longitude, identifier 2)

5. Atmospheric identifier effects (identifiers 6 to 12, respectively)

a. 10 mb temperature

. tropopause temperature

. stratopause temperature

. 900 mb to tropopause lapse rate

[e"NelNen



e. tropopause to 10 mb lapse rate
f. 10 mb to stratopause lapse rate
g. circulation regime
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SELECTION OF SETS AND SUBSETS

The times and locations for which input data was available and from which

aimthaota ara dAatorm A4 "mrar ad hala fanr Armmnlata A -
sets angd subsets were determined is summarized below for Cuu.:.l.u.cuc unaer -

standing of the selection process. Table 1 contains a list of all 99 subsets
selected.

Case 1 - Cape Kennedy Cross Section.

QCA ridh rmeda roamTiii o P
March 1, 1964 SWIitih thr ge=aay resods ution for on

Case 2 - Fort Churchill Cross Section. -- Soundings began at 1200 GMT
October 1, 1964, with three-day resolution with the last sounding at 1200 GMT
February 13, 1965.

Case 3 - Cape Kennedy Cross Section. -- Soundings began at 0000 GMT
May 21, 1964,with 12-hour resolution with the last sounding at 1200 GMT
May 28, 1964,

Case 4 - White Sands Cross Section. -- Soundings began at 0000 GMT
November 18, 1964, with 12-hour resolution with the last sounding at 1200
GMT November 25, 1964.

Case 5 - Cape Kennedy Cross Section. -- Soundings began at 0000 GMT
December 7, 1964,with 12-hour resolution with the last sounding at 1200 GMT
December 10, 1964.

Case 6 - Cape Kennedy Cross Section. -- Soundings began at 0000 GMT
February 8, 1965 ,with 12-hour resolution with the last sounding at 1200 GMT
February 17, 1965.

Case 7 - White Sands Missile Range (WSMR) Cross Section. -- Soundings

began at 0000 GMT February 7, 1964 with four-hour resolution with the last
sounding at 2000 GMT February 9, 1964.

Case 8 - Fort Churchill Cross Section. -- Soundings began at 1200 GMT
March 1, 1965 with 24-hour resolution with last sounding at 1200 GMT March
31, 1965.

Case 9 - Synoptic Data. -- Fifty-six locations, as shown on Figurel, for
each of the following dates at 1200 GMT.
April 8, 1964 November 13, 1964
June 3, 1964 December 9, 1964
August 12, 1964 January 20, 1964
October 21, 1964 February 10, 1965
Case 10 - White Sands to Antigua Cross Section. ~-- Fifty-seven locations,

approximately one degree apart from White Sands to Antigua, as on Figure 1
for both October 28, 1964 and February 24, 1964,



White Sands to Antigua section, case 10

Figure 1, Input Data Locations



TABLE 1. - PROFILE ANALYZER STATISTICS SUBSETS

Subset

No, of

no. profiled Remarks
1 Cape Kennedy spring day 8 7P.M. local time, 5/21 - 5/28/64
2 Cape Kennedy spring night 8 7 A.M. local time
3 Cape Kennedy winter day 10 7 P.M. local time, 12/7 - 12/10/64
4 Cape Kennedy winter night 10 7 A.M. local time, 2/8 - 2/17/65
5 White Sands fall day 8 4 P.M. local time, 11/18 - 11/25/64
6 White Sands fall night 8 4 A, M, local time
7 Overall diurnal day 26 Subsets 1, 3, and 5 averaged
8 Overall diurnal night 26 Subsets 2, 4, and 6
9 Cape Kennedy spring 31 Cape Kennedy 1 year

10 Cape Kennedy summer 31 cross section,7 A, M.

11 Cape Kennedy fall 30 local time, every 3 days

12 Cape Kennedy winter 30

13’ Fort Churchill fall 21 6 A.M, local time, 11/1/64

14 Fort Churchill winter 25 2/13/65 every 3 days

15 Cape Kennedy May 16 Subsets 1 and 2, end of spring

16 Cape Kennedy February 20 Subsets 3 and 4

17 Season 1 spring 47 Subsets 9, 15

18 Season 1 summer 31 Subset 10

19 Season 1 fall 51 Subsets 11, 13

20 Season 1 winter 75 Subsets 12, 14, 16

21 Space cross section fall 57 10/28/64 White Sands to Antigua

22 Space cross section winter 57 2/24/64 White Sands to Antigua

23 Synoptic 0 lat 30 spring 16 4/8/64

24 Synoptic 0 lat 30 summer 32 6/3/64, 8/12/64

25 Synoptic 0 lat 30 fall 32 10/21/64, 11/13/64

26 Synoptic 0 lat 30 winter 48 12/9/64, 1/20/65, 2/10/65

27 Synoptic 31 lat 59 spring 22

28 Synoptic 31 lat 59 summer 44 Latitude limits are

29 Synoptic 31 lat 59 fall 44 inclusive

30 Synoptic 31 lat 59 winter 66

31 Synoptic 60 lat 90 spring 18

32 Synoptic 60 lat 90 summer 36

33 Synoptic 60 lat 90 fall 36

34 Synoptic 60 lat 90 winter 54

35 Synoptic spring 56

36 Synoptic summer 112

37 Synoptic fall 112

38 Synoptic winter 168

39 Synoptic 0 lat 15 24

40 Synoptic 16 lat 30 80

41 Synoptic 31 lat 45 96

42 Synoptic 46 lat 59 101

43 Synoptic 60 lat 75 83

44 Synoptic 75 lat 90 64

45 Synoptic spring 165 longitude 135 9

46 Synoptic spring 120 longitude 105 14

47 Synoptic spring 90 longitude 20 24

48 Synoptic spring 75 longitude 60 9

49 Synoptic summer 165 longitude 135 18

50 Synoptic summer 120 longitude 105 28




TABLE 1. - PROFILE ANALYZER STATISTICS
SUBSET - Concluded

Sgbeet
51 Synoptic summer 90 longitude 90
52 Synoptic summer 75 longitude 60
53 Synoptic fall 165 longitude 135
54 Synoptic fall 120 longitude 105
55 Synoptic fall 90 longitude 90
56 Synoptic fall 75 longitude 60
57 Synoptic winter 165 longitude 135
58 Synoptic winter 120 longitude 105
59 Synoptic winter 90 longitude 60
60 Synoptic winter 75 longitude 60
61 | Synoptic 165 longitude 135
62 Synoptic 120 longitude 105
63 Synoptic 90 longitude 90
64 Synoptic 75 longitude 60
65 Atmos ID 6 197 T10mb 202
66 : Atmos 1D 6 208 T10mb 212
67 Atmos ID 6 218 T10mb 222
68 Atmos ID 6 228 T10mb 232
69 Atmos ID 6 238 T10mb 242
70 Atmos 1D 7194 TTrop 196
71 Atmos 1D 7 204 TTrop 206
72 Atmos ID 7 214 TTrop 216
73 Atmos ID 7 224 TTrop 226
74 Atmos ID 8 253 TStrat 255
75 Atmos ID 8 263 TStrat 265
76 Atmos 1D 8 273 TStrat 275
7 Atmos ID 8 283 TStrat 285
78 Atmos ID 9 -8,4 LR 500 mb/Trop -7.5
79 Atmos ID 9 -6.4 LR 500 mb/Trop -5.5
80 Atmos ID 9 -4.4 LR 500 mb/Trop -3.5
81 Atmos ID 9 -2.4 LLR 500 mb/Trop -1.5
82 Atmos 1D 10 0.5 LR Trop/10mb 0.7
83 | Atmos ID 10 1.1 LR Trop/10mb 1.3
84 | Atmos ID 10 1.7 LR Trop/10mb 1.9
85 | Atmos ID 10 2.3 LR Trop/10mb 2.5
86 | Atmos ID 11 1.5 LR 10mb/Strat 1.7
87 | Atmos 1D 11 2.3 LR 10mb/Strat 2.5
88 | Atmos ID 113.1LR 10mb/Strat 3.3
89 | Atmos ID 11 3.8 LR 10mb/Strat 4.2
90 839 profiles
91 Sea
92 Land 1
93 Land 2
94 Circulation: no feature
95 Circulation: jet
96 Circulation: trough
97 Circulation: ridge
98 Circulation: jet and trough
99 Circulation: jet and ridge

———

No, of
profiles
L 48. :
18
18
28
48
18
27
42
72
27
72
112
192
72
16
25
81
285
45
66
103
49
47
19
68
167
46
41
326
80
28
73
51
95
91
22
178
109
16
838
286

24
268
183
174
147

56

11

-

Remarks

Population from which samples
are taken for all atmopsheric
identifiers excludes only the
climatological data

0 -2km
> 2 km

Surface height
Surface height =




Diurnal Effects

Examination of the times and locations of profiles shows that diurnal effects
can only be determined from a relatively limited number of cases. However,
some estimate of the variation of diurnal effects with season and latitude can
be made. The following groups are suggested by the data.

(1) Case 3, May 8 day, 8 night Cape Kennedy
(2) Case 6, February 10 day, 10 night Cape Kennedy
(3) Case 4, November 8 day, 8 night White Sands

(4) Overall: cases 3, 6,426 day, 26 night

Sets and subsets used are shown in Figure 2.

Seasonal Effects
The high-resolution Cape Kennedy and Fort Churchill profiles were used to

obtain seasonal estimates with latitude and longitude fixed. The following
groupings are suggested by the data,

Seasonal; low latitude effects, longitude fixed. --

Case 1:-- 122 profiles from March 1 to March 1, group by season.

® Group 1 March, April May 31 profiles
G 2 2 2 i
° roup June, July, August 31 profiles Cape Kennedy
° Group 3 Sept., Oct., Nov. 30 profiles
° Group 4 Dec., Jan., Feb. 30 profiles

N Case 3:-- 16 profiles, May, Cape Kennedy - check on group 1, case 1
above.

. Case 6:-- 20 profiles, February, Cape Kennedy - check on group 4, casel
above.

Seasonal; high latitude effects, longitude fixed. --

Case 2:-- 46 profiles, October to February 15, every three days

° Group 1 -——-
G -———
° roup 2 Fort Churchill
° Group 3 Oct., November
° Group 4 Dec., Jan., Feb.
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Subset No. of
no. _Identification_ profiles Remarks
1 Cape Kennedy, spring day 8 7 PM local time 5/21 - 5/28/64
2 Cape Kennedy,  spring night 8 7 AM local time
3 Cape Kennedy, winter day 10 7 PMlocal time 12/7 - 12 /24 /64
4 Cape Kennedy,  winter night 10 7 AM local time 2/8 - 2/17 /65
5 White Sands, fall day . 8 4 PM local time 11 /18 - 11 /25 /64
6 White Sands, fall night 8 4 AM local time
7 Overall diurnal  day 26 Subsets 1,3 and 5 averaged
8 Overall diurnal  night 26 Subsets 2,4 and 6 averaged

Figure 2. Diurnal Effects Subsets
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Seasonal; high and low latitudes combined. --

Cases 1, 2, 3, and 6 grouped:

o Group 1 March - May
o Group 2 June - August
® Group 3 September - November
° Group 4 December - February

Seasonal; low latitudes, latitude and longitude varying. --

Case 10: 57 profiles varying from 32.4°N, 106.6°W to 17.2°N, 61.8° at
two times, October 28 and February 24, 1964,

) Group 1 -—--

° Group 2 ----

° Group 3 October 28
° Group 4 February 24

Subsets based on the above groups are shown in Figure 3.
Seasonal /lL.atitudinal Effects

Synoptic data were grouped into season and latitude sets, averaged over longi-
tude. To determine latitude bands giving significant sample size, a listing of
profiles by latitude was prepared as shown in Table 2. From this table, his-
tograms for various latitude bands were determined as in Table 3. The band
size given includes the lower limit but excludes the upper limit, e.g., band
size from 15° to 30° includes all profiles from and including 15°to but exctuding
30°. Thirty degree bands are necessary to obtain a significant sample size, and
the sample size for each band is more nearly constant by using slightly more
or less than 30 degrees as shown in the last two columns of Table 3. Subsets
selected are shown in Figure 4..

Latitude Effects
Certain of the latitude effects are obtained, obviously, with certain of the
above subsets. To obtain an overall latitude effect, with nothing else held

constant, the synoptic profiles were grouped by latitude with season varying
as shown in the set below.
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Jun
e

AN

-

tion

spring
summer
fall
winter
fall
winter
May
Feb.
spring
summer
fall
winter

Space cross section, fall

Subset

no. ldentifica
9 Cape Kennedy,

10 Cape Kennedy,

11 Cape Kennedy,

12 Cape Kennedy,

13 Ft. Churchill,

14 Ft. Churchill,

15 Cape Kennedy,

16 Cape Kennedy,

17 Season 1,

18 Season 1,

19 Season 1,

20 Season 1,

21

22

12

Space cross section, winter

Figure 3.

No. o

31
31
30
30
21
25
16
20
47
31
51
75
57
57

f

profiles

J

Remarks

Cape Kennedy 1 year cross section,
7 AM local time, every 3 days

6 AM local time, 11 /1 /64 through
2/13/65 every 3 days

Subsets 1 and 2, end of spring
Subsets 3 and 4

Subsets 9 and 15

Subset 10

Subsets 11 and 13

Subsets 12, 14 and 16

10 /28 /64 White sands to antigua
2/24/64 White sands to antigua

Seasonal Effects Subsets



TABLE 2.- SPACE GROUPINGS - LATITUDE ONLY,

SYNOPTIC PROFILES

Lat | Long. i Lat I Long. I Lat Long. Lat Long. Lat Long.
0 90 26,25 | 135 41, 25 105 56. 25 90 75 150
3.75 90 30 150 45 150 56.256 | 105 75 120
7.5 90 30 120 45 120 60 150 75 90
11.25 90 30 90 45 90 60 120 75 60
15 90 33.75 75 45 60 60 60 78,175 90
i5 120 33.75 90 48,75 75 63. 75 90 82.5 90
18,75 90 33.75 | 105 48. 75 90 63.75 | 105 86. 25 90
22.5 90 37.5 135 48.75 105 63. 75 165 90
22.5 105 37.5 120 52.5 165 67.5 120
26.75 | 90 37.5 90 52.5 135 67.5 90
26,75 75 41. 25 90 52.5 90 67.5 60
26.75 | 1056 41,25 75 56, 25 75 71.25 56

TABLE 3.- NUMBER OF PROFILES IN VARIOUS LATITUDE BANDS

Lat

0-5

5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90

No. of

profiles |

N»-'m»-‘mcnw'wdwwc;.bww»—'ow

No. of No. of No. of No. of
Lat uqiprofilers Lat profiles Lat profiles Lat profiles
0-10 2 0-15 3 0-30 13 0-31 16
10-20 4
15-30 10
20-30 7
30-40 9 30-45 12 30-60 25 31-59 22
40-50 10
45-60 13
50-60 6
60-70 9 60-75 10 60-90 11 59-90 18
70-80 [
75-90 8
80-90 3
1 _

13



Subset
no. Identification
23 Synoptic 0 Lat 30 spring
24 Synoptic 0 Lat 30 summer
25 Synoptic 0 Lat 30 fall
26 Synoptic 0 Lat 30 winter
27 Synoptic 31 Lat 59 spring
28 Synoptic 31 Lat 59 summer
29 Synoptic 31 Lat 59 fall
30 Synoptic 31 Lat 59 winter
31 Synoptic 60 Lat 90 spring
32 Synoptic 60 Lat 90 summer
33 Synoptic 60 Lat 90 fall
34 Synoptic 60 Lat 90 winter
35 Synoptic spring
36 Synoptic summer
37 Synoptic fall
38 Synoptic winter

No. of
_profiles
lé
32
32
48
22
44
44
66
18
36
36
54
56
112
112
168

Remarks

4/8/64

6/3/64, 8/12/64

10/2/64, 11/13/64
12,9764, 1/20/65, 2/10 /65
Latitude limits are inclusive

Figure 4. Latitude/Season Effects Subsets
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Liatitude band No. of profiles

0= L1 < 15 24
15 = L2 < 30 80
30 < L3 < 45 96
45 < I_,4 < 60 104
60 = L5 < 75 80
75 = L6 < 90 64

Subsets selected are shown in Figure 5.

Longitude Effects

The synoptic data was broken down into longitude grouping by season,similar
to the manner described above. Subsets selected are shown for longitudinal
effects by season in Figure 6 and for overall longitude effects in Figure 7.

Temperature Idéentifiers

A histogram of 10 mb temperatures was prepared as shown in Table 4. The
‘histogram showed that,to obtain a significant sample size, several tempera-
tures must be used to make up one subset. It also showed that the tempera-
tures are sufficiently distributed; thus, the temperature grouping selected
can be relatively widely separated to enhance any effect which might e xist.
Also, because of the distribution and the desire to use the same number of
temperatures in each subset for consistent content of subsets, the sample
size varies considerably. The subsets selected (subset nos. 65 to 69) are
shown in Table 4 along with the average temperature for that subset and in
Table 5 which lists all atmospheric identifier subsets.

The same approach was used in selection of tropopause and stratopause
temperature subsets. The applicable histogram for tropopause temperature
and the selected subsets (subset nos. 70 to 73) are shown in Table 6 and
listed in Table 1. Table 7 shows the applicable histogram and subsets
(subset nos. 74to 77) for stratopause temperature with subsets also listed
in Table 1.,

15



Identification fil
39 S ic 0 Lat 15 24
40 S ic 16 Lat 30 80
41 S ic 31 Lat 45 20
42 S ic 46 Lat 59 101
43 S ic 60 Lat 75 83
44 S ic 75 Lat 90 64

Figure 5. Latitude/Effects Subsets
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Figure 6,

ldentification

Synoptic spring 165 long 135
Synoptic spring 120 long 105
Synoptic spring 90 long 90
Synoptic spring 75 long 60
Synoptic summer 165 long 135
Synbptic summer 120 long 105
Synoptic summer 90 long 90
Synoptic summer 75 long 60
Synoptic fall 165 long 135
Synoptic fall 120 long 105
Synoptic fall 90 long 90
Synoptic fall 75 long 65
Synoptic winter 165 long 135
Synoptic winter 120 long 105
Synoptic winter 90 long 90
Synoptic winter 75 long 60

No. of
profiles

9

14
24

9
18
28
48
18
18
28
48
18
27
42
72
27

Longitude /Season Effects Subsets

17



—— - oy

g, e
S A SN
Aiannssadl

’-Q;‘. & \ '

90°
Guhset No. of

0. \dent'\ﬁcat'\on pvoﬁ\es
61 Synopt'\c 165 ‘ond 135 12
62 Synopt'\c 120 \ong 105 112

63 Sy ptic 90 long 90 192

64 Synopt'\c 75 longd 60 72

7. b pgitud |eit 1S gubsets



TABLE 4.- 10 mb TEMPERATURE DISTRIBUTION

LT 10 mb
197

198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

__No, of profiles T 10mb No. of profiles
1 223 19
2 _f—— 224 10
2 16 T = 200.4 225 18
1 226 22
5 227 37
5 228 40
1 229 53
0 230 82 285 T = 230.0
3 231 60
2 232 50
4 233 63
| _f 234 47
2 235 31
10 25 T = 210.2 236 40
3 237 40
6 238 25 T
8 239 8 45 T = 238.8
7 240 8
9 241 2
11 242 2
10 243 0
19 244 0
19 245 1
14 81 T = 219.8
14
)
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TABLE 5- ATMOSPHERIC IDENTIFIER SUBSETS

No. of
rofiles

NoJ Identification Remarks

65 JATMOS 1ID 6 197 T10 mb 202 16 Population from which
samples are taken for

66 |ATMOS ID 6 208 T10 mb 212 25 all atmospheric iden-
tifiers excludes only

67 JATMOS ID 6 218 T10 mb 222 81 the climatological

68 [ATMOS ID 6 228 T10 mb 232 285 data-

69 [ATMOS ID 6 238 T10 mb 242 45

70 IATMOS ID 7 194 TT rop 196 66

71 [ATMOS ID 7 204 TT rop 206 103

72 fATMOS 1ID 7 214 T'T rop 216 49

73 |[ATMOS ID 7 224 TT rop 226 47

74 JATMOS ID 8 253 TStrat 255 19

75 [ATMOS ID 8 263 TStrat 265 68

76 |ATMOS 1D 8 273 TStrat 275 167

77 [ATMOS ID 8 283 TStrat 285 46

78 JATMOS 1D 9 -8.4 LR 500mb/Trop -7.5 1| 41

79 [ATMOS ID 9 -6.4 LR 500mb/Trop -5.5 |326

80 |[ATMOS ID 9 -4.4 LR 500 mb/Trop -3.5| 80

81 JATMOS ID 9 -2.4 LLR 500 mb /Trop ~1.5| 28

82 |ATMOS ID 10 .5 LR Trop /10mb L7 73

83 JATMOS ID 10 1.1 LR Trop /10mb 1.3} 51

84 |[ATMOS ID 10 1.7 LR Trop /10mb 1.9] 95

85 |[ATMOS ID 10 2.3 LR Trop /10mb 2.5} 91

86 [ATMOS ID 11 1.5 LR 10mb/Strat 1.7 22

87 JATMOS ID i1 2.3 LR 10mb/Strat 2.5]178

88 [ATMOS ID 11 3.1 LR 10mb/Strat 3.3)109

89 |ATMOS ID 11 3.8 LR 10 mb/Strat 4.2 16
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TABLE 6.- TROPOPAUSE TEMPERATURE DISTRIBUTION

=y

TROP | No. of profiles T
192 2

193 11

194 29 _r

195 17 66 T =194.9
196 20 _L

197 21

198 32

199 32

200 38

201 42

202 39

203 45

204 39.__T_

205 38 103 T =204.9
206 26___i_

207 10

208 24

209 20

210 18

211 18

212 13

Mmoo

1TFO]

213
214
215
216
217

220
221
222
223
224
225
226
227
228
229
230
231

232

o]

No. of profiles

15 49

22

26

18 f

19 47

T = 215.0

T = 224.6

21



TABLE 7.- STRATOPAUSE TEMPERATURE DISTRIBUTION

T Strat No. of profiles T Strat No. of profiles
247 1 273 86 T
248 0 274 35 167 T = 273.8
249 0 275 46 __L
250 0 276 37
251 0 277 17
252 1 278 41
253 5 279 46
254 2 19 T = 254.4 280 37
255 12 __+_ 281 38
256 4 282 14
257 7 283 23 —T
258 6 284 13 46 T = 283.7
259 3 285 10 _L
260 4 286 12
261 7 287 9
262 5 288 8
263 20 _f_ 289 5
264 19 68 T = 264.1 290 4
265 29 __L 291 3
266 14 292 1
267 27 293 0
268 45 294 0
269 42 295 0
270 46 296 0
271 40 297 0
272 19 298 0
299 0
300 1 |




Lapse Rate from 500 mb to Tropopause

The approach discussed above was also used here. However the distribution
necessitated including a larger number of lapse rates in each subset than the
number of temperatures used above. The average lapse rates sought within
the subsets were -8, -6, -4, and -2, but because of the distribution as shown
in Table 8, the resulting averages were ~-7.85, -5.93, -4.06, and -1.93;
therefore, the interval between the averages deviates slightly rather than
being constant.

Subsets (nos. 78 to 81) are indicated in Table 8 and listed in Table 1.

Lapse Rate from Tropopause to 10 mb

The distribution shown in Table 9 contains negative lapse rates, some of
which were questionable at the time of subset selection. The selection was
consequently made without considering the negative lapse rates; sample sizes
were considered to be sufficiently large such that omission of some profiles
which might have erroneously been included under negative lapse rates would
not affect the result. Later it was determined that there was no error inthe
negative lapse rates, but subsets had already been selected and the statistics
calculated. It was decided not to include negative lapse rates in a special
auxiliary run since qualitative estimates of the effect of this factor could be
made with the subsets previously selected. Subsets(nos. 82 to 85) are
indicated in Table 9 and listed in Table 1,

Lapse Rate from 10 mb to Stratopause
The approach used here was the same as for the other identifiers. The nature
of the distribution necessitated one subset to be taken over a larger number of

lapse rates than the other three, as shown in Table 10. Subsets (nos. 86 to 89)
are also listed in Table 1.

Land/Sea

All input data were identified as belonging to one of three land/sea categories,
which became three subsets, as listed below:

Subset No. Characteristic
91 Sea
92 Land, surface height <0, Skm
93 Land, surface height > 2km

23



TABLE 8.- 500 mb/TROPOPAUSE LAPSE RATE DISTRIBUTION

LR No. of profiles LR No. of profiles LR No._ of profiles |
-9.1 1 -6.0 23 |~ -2.9 1
-9.0 0 -5.9 30 l -2.8 1
-8.9 0 -5.8 40 e P;%;g -2.7 4
-8.8 0 -5.7 37 . -2.6 1
-8.7 0 -5.6 41 -2.5 1
-8.6 2 -5.5 30 -2.4 3
-8.5 5 -5.4 23 -2.3 3
-8.4 2 -5.3 28 -2.2 0
-8.3 4 -5.2 19 -2.1 3
-8.2 1 -5.1 21 -2.0 2 TR -
-8.1 3 -5.0 21 -1.9 4 21,93
-8.0 1,1 IR- -4.9 10 -1.8 6
-7.9 8 7 85 -4.8 11 -1.7 2
-7.8 4 -4, 7 23 -1.6 4
-7.7 6 -4.6 5 -1.5 1
-7.6 9 -4.5 7 -1.4 0
7.5 3 4.4 18 b 1.3 1
-7.4 15 -4.3 7 -1.2 3
-7.3 9 -4.2 9 -1.1 0
-7.2 3 -4.1 10 -1.0 2
-7.1 11 -4.0 12 80 -0.9 3
-7.0 4 -3.9 7 LR = -0.8 0
-6.9 18 -3.8 3 -4.06 -0.7 0
-6.8 21 -3.7 3 -0.6 0
-6.7 14 -3.6 7 -0.5 0
-6.6 38 -3.5 4 Y -0.4 0
-6.5 16 -3.4 3 -0.3 1
-6.4 34 -3.3 8 -0.2 0
-6.3 34 -3.2 2 0.1 0
-6.2 27 -3.1 2 -0.0 2
-6.1 30 -3.0 3 - 70 2
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TABLE 9.- TROPOPAUSE/10 mb LAPSE RATE DISTRIBUTION

LR No. of profiles LR No, of profiles
[ 1.4 T 1.6 17
-1.3 0 1.7 30 K .
1.2 0 1.8 35 95 LR =1.80
-1.1 0 1.9 30 _*_
-1.0 1 2.0 49
- .9 3 2.1 56
- .8 7 2,2 49
_— 3 2.3 30 T
- .6 4 2.4 41 gy TR =239
- .5 13 2.5 20 J_
- .4 8 2.6 27
- .3 14 2.7 7
- 22 2.8 10
- .1 18 2.9
-0 32 3.0
.1 26
.2 22
.3 20
.4 28
.5 24
.6 26 173  LR=0.60
7 23 Y
.8 9
.9 12
1.0 14
1.1 13T
1.2 24 51 LR =1.20
1.3 14_{__
1.4 31
1.5 10
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TABLE 10.- 10 mb/STRATOPAUSE LAPSE RATE DISTRIBUTION

LR No, of profiles LR No. of profiles
1.2 2 3.6 5 S
1.3 1 3.7 7

1.4 3 3.8 4

1.5 5 ‘f 3.9 2

1.6 8 22 LR = 1.62 4.0 1 16 LR = 4.01
1.7 9 4.1 6

1.8 20 4,2 3

1.9 34 4.3 3

2.0 32 4.4 3

2.1 47 4.5 1

2.2 54 __ 4.6 1

2.3 66 1 4.7 0

2.4 57 178 LR = 2.39 4.8 2

2.5 55 }_

2.6 59

2.7 42

2.8 50

2.9 67

3.0 53

3.1 a1 T

3.2 40 109 LR = 3.19

3.3 28

3.4 20

3.5 8




Circulation Regimes

Dominant features of the 200 mb circulation expected to exert an important
influence on temperature profiles and, hence, on radiance profiles, are-
troughs, ridges, and jet streams. Consequently, each radiance profile was
identified by the circulation regime existing in the vi¢inity of the tempera-
ture sounding. Six subsets resulted as shown below:

Subset no. Circulation regime
94 No feature
95 Jet
96 Trough
97 Ridge
98 Jet and trough
99 Jet and ridge

Reference Subset

Subset 90 is the reference subset; it consists of 839 profiles representing
the total Horizon Definition Study primary body of data, excluding the
climatological set. The mean and standard deviation for this subset is the
estimate of the total population mean and standard deviation to which all
other subsets are compared to determine significant effects.



RESULTS

Results are displayed on X-Y recordings with each plot containing statistics of
radiance or normalized radiance for several subsets to permit comparison of
means and standard deviations over like subsets. Appendix A contains the
complete 132 plots obtained.

Conclusions are presented below in the same order as the discussion of the
selection of subsets; figures referred to are duplicates of those in Appendix
A and are included in the text for ease of reference,

Diurnal Effects

The curves of Figure 8, which show mean radiance for a variety of day and
night conditions, suggest that nighttime radiance is greater than daytime
radiance. However, this conclusion is doubtful because of limitations in
the input data. The number of soundings available for determination of
diurnal effects was small which resulted in a small sample size. In
addition, nighttime measured temperature profiles did not exist in a
number of instances, and required temperature profiles were obtained by
interpolating between two daytime soundings. Consequently, several
radiance profiles, identified as nighttime radiance, reflect daytime con-
ditions.

Seasonal Effects

Results of averaging all latitudes and longitudes by season are shown in Fig-
ures 9 and 10, Radiance is highest in summer and lowest in winter, as
expected, but in spring, radiance is higher than in autumn. The difference
between spring and summer mean is greater than the difference between fall
and winter. Standard deviation is significantly greater in winter than in other
seasons which do not exhibit consistent differences. At low tangent heights,
standard deviation is lowest in autumn and increases in order of summer,
spring, and winter. At higher tangent heights, standard deviation increases
in order of seasons from a low in spring to a high in winter.

Seasonal Effects with Latitude

Seasonal differences are greater at higher latitudes as illustrated by Figure
11 which shows the difference between fall and winter profiles at Cape
Kennedy and at Fort Churchill, Figure 12 shows that the lower latitudes do
not exhibit the normal tendency for radiance to be higher in summer than in
spring; radiance decreases in order of spring, summer, fall, and winter,
Radiance at lower latitudes is, in every season, greater than the overall
average. Lower latitudes also do not exhibit the same variation in standard
deviation as the total population; summer, rather than winter, exhibits the
largest standard deviation as shown in Figure 13. Middle and upper latitudes
behave similarly to the population as shown by Figures 14 and 15, Compari-
sonof Figures 13, 14, and 15 shows that seasonal differences are greatest at
higher latitudes.
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Subset
curve

Remarks

Identification

7 PM local, 5/21-5/28/64
7 AM local, 5/21-5/28/64

Cape Kennedy spring day

1
2

Cape Kennedy spring night
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Latitude Effects

For all tangent heights, radiance decreases with higher latitudes, as shown

by Figure 16, Above about 30 km, the profiles in each latitude band are
uniformly separated; below 30 km, radiance in the polar region is significantly
below radiance in any of the other latitude bands for which the difference is
small, Figure 17 shows a definite trend for standard deviation to increase
with increasing latitude,

Latitude effects in each of the four seasons can be seen by referring to Figures
A45 through A60 in Appendix A.

Longitude Effects

Figure 18 shows that small differences exist, but that a trend is shown for
radiance to decrease as longitude varies from west to east. This effect is not
expected to be caused by longitude itself since, unlike latitude for which a
definite physical basis for the effects can be shown, no physical basis exists

to explain any longitude variation, The effect is expected to be caused by
either the general weather patterns which exist in the region for which input
data is available or by the geographical pattern that exists,i. e., longitude
bands used consist, generally, of pacific longitudes, North American Westerly,
Central, and East Coast longitudes.

In Appendix A, seasonal effects in each longitude band are shown in Fig-
ures A65 through A80 and the longitude effects in each season are shown in
Figures A81 through A96,

Tropopause Temperature

Radiance does not exhibit systematic behavior with tropopause temperature,
but, as in Figure 19, standard deviation does show a definite trend to increase
with increasing tropopause temperature.

10 Millibar Temperature

Figure 20 shows a pronounced systematic effect of 10 mb temperature. Near
peak radiance, radiance is almost linearly related to temperature by:

N=3.7+0.6 (T]_Omb—ZOO) (1)

A similar relationship exists at other tangent heights, with slope and intercept
in the above expression appearing to be some function of tangent height, It can
be seen that 10 mb temperature affects 1imb brightening. At 210°K, neither
brightening nor darkening exists; below that temperature limb darkening occurs,
and above that temperature limb brightening becomes more pronounced with
increasing temperatures. Standard deviation behaves erratically with 10 mb
temperature.
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Stratopause Temperature

The curves of Figure 21 suggest a possible trend of increasing radiance with
increasing stratopause temperature, although the two lower curves are nearly
the same but significantly different from the two upper curves, which are nearly
the same. Standard deviation does not exhibit systematic behavior with strato-
pause temperature.

Lapse Rates

Figures 22 and 23 show that radiance may be nonlinearly related to the .500 mb/
tropopause lapse rate and the 10 mb/ stratopause }apse rate. On each f%gure,
radiance changes from one lapse rate to the next in successively large incre-
ments. No systematic variation of radiance with tropopause/10 mb lapse rate

was found. &

Only tropopause/ 10 mb lapse rate was found to affect radiance s‘gand_ard devia-
tion. Figure 24 shows standard deviation decreasing in decreasing increments

as lapse rate increases.
CONCL.USIONS

Profiles exhibit expected systematic variations with season and latitude;
radiance varies from a high in summer to a low in winter and from a high
in the tropics to a low at the poles. The magnitude of seasonal variations
is greater in the polar regions. Profile shape and amplitude is not
sigunificantly affected by longitude, land mass, sea mass, or circulation
regimes. Tropopause temperature variations do not cause systematic
variations in radiance, but standard deviation does increase uniformly with
increasing tropopause temperature. Apparent systematic variations in
radiance are caused by 10 mb temperature, stratopause temperature, 500
mb /tropopause lapse rate, and 10 mb/stratopause lapse rate. Of these,
the most significant is the nearly linear dependence of radiance on the 10 mb
temperature which suggests the possibility of obtaining a simple, accurate
method of calculating radiance profiles with the 10 mb temperature as the
only required input data.

It must be remembered that the above specific conclusions result from the

analysis of mean profiles determined from the subsets. Any single radiance
profile may not exhibit the same characteristics as these mean data.
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EMPIRICAL CURVE FITTING

An important part of the analysis of radiance profiles and their relation to
the profile identifiers is fitting an appropriate mathematical function to the
profiles and relating the coefficients in the function to appropriate identifiers.
Two techniques were used to find closed form functions which fit the profiles,
One technique discussed in detail in phenomonological curve fitting was based
on the physics of the problem with the resulting functions containing key
atmospheric parameters as independent variables. The other technique,
discussed in this section, is empirical curve fitting in which the objective
was to find a closed form function of only one independent variable, tangent
height., With such a function, radiance profiles could be calculated without
the necessity of depending on meteorological input data, provided that the
dependence of the function's coefficients and exponents on time and space

are adequately described.

Usually by curve fitting, a function is defined that adequately fits the data and
is convenient for interpolation. It is possible to find a functional form, usually
a polynomial, and concentrate on evaluating the coefficients for a best fit.

The polynomial is frequently used for this purpose because of the relative
ease in evaluating its coefficients. The present application of curve fitting,
however, was considerably broader than interpolation. The goal was to find

a functional form compatible with a large number of radiance profiles, so
their differences can be reflected entirely by the variation of the coefficients.
It was necessary, therefore, to examine many functional forms, choosing for
further investigation only the most promising., Functional forms that survived
this initial examination were tested further by fitting to selected clima-
tological profiles and analyzing the variation of the coefficients with respect
to such factors as latitude, time of year, and others. In subsequent para-
graphs, following a description of the techniques used in both identifying and
fitting potentially satisfactory functions, each functional form investigated
during the study is discussed. Results of fitting certain of the better func-
tions to 20 profiles representing tropical to polar latitudes for each of the

four seasons are then shown.

IDENTIFICATION OF FUNCTIONS

The search for suitable functions employed two techniques, one involving
exploration of the geometric properties of particular functions which were
known to produce curves similar to radiance profiles and the other involving
a transformation of variables to yield a straight line. As an example

of the former technique, consider the following. Observation of many pro-
files shows that, depending on whether there is limb brightening, there may
or may not be a maximum, and the number of points of inflection may be two
or one. Finally, as the tangent height, h, approaches its largest practical
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value (about 80 kilometers), the radiance N and the slope gg

zero or negligibly small values. Thus, any functional form must be adaptable
to these geometric features of the profile while not introducing any unreal

features in the range of values of tangent height. As an example, consider
the function

approach either

N = a.e_bn—ce_dh (2)

where a, b, ¢, and d are positive. The slope is expressed as

dN -bh ~-dh
& abe +cde (3)

Setting g—g— = 0 yields the extremum with coordinates

1 cd
I-b 1°Cab (4)

d- b
and ( (d-b). (5)

Whether this extremum is a maximum or a minimum is determined by
examining the second derivative, which is expressed as

h =

d 3 1; = abZePR_cg2e b, (6)
dh

At the extremum point we find that

1
2 d|ld-b
d"N (ab)
— = - |/ (d-b). (7)
dh2 (cd)

For d>b, N is both positive and a maxumum,. For b> d, N is both negative
and a minimum. The case b = d is of no interest. Since N is never nega-
tive, the extremum will always be a maximum, Therefore, it appears that
the functional form for N is satisfactory. When, however, the second
derivative is set equal to zero, there is only one point of inflection. Hence,
this functional form for N can accommodate only radiance profiles with

limb darkening. These results obviate the need for fitting this functional
form to profile data, at least those characterized by limb brightening.
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The technique of transforming the variables to yield a linear relationship is
well known in certain instances, the commonest being the logarithmic trans-~
formation. There are few physical studies that do not provide examples of
plotting data against either logarithmic or semilogarithmic coordinates. If
a plot oflogy vs x yields a straight line, that is,

log y = mx +b, (8)
it follows that

y = ac%, (9)

where ¢ and a are constants related to the slope m and the intercept b

on the vertical axis, respectively. Many functions yield readily to the tech-
nique of transforming the variables. Thirteen such functions, together with
their appropriate transformations, are shown in Table 11 taken from reference
one. It should not be assumed, however, that all functions are susceptible to
this technique. In fact, a few attempts with several randomly chosen functions
will make this fact clear, especially if there are many coefficients.

There are a number of identification techniques too specialized to be very use-
ful. Only one such scheme warrants consideration in this document. The
most frequently used functional form in curve fitting is the polynomial. An
nth-degree polynomial has the unique property that the nth successive differ-
ences of ordinates of points with equally spaced abscissas are constant.
Therefore, the appropriateness of a polynomial as a functional form can be
found by means of a difference table. An example taken from reference two
is shown in Table 12. The first two columns represent experimental data
‘and the remaining columns successive differences of the ordinates. It may be
seen that the third differences are reasonably constant and that, therefore,
the relation between x and y is approximately of the form

1% + a2x2 +a x3, (10)

y=ao+a 3

Application of this procedure to the radiance profiles showed that no particu}ar
ith difference would be constant; hence, it must be concluded that a polynomial
cannot adequately represent a radiance profile. It may be a}rgued that an nth
degree polynomial can be made to fit exactly n+ 1 data points, but it does not
follow that such a fit would be appropriate. On the contrary, this polynomial
would have n-1 maxima and minima, and the probability is very low that the
correct number of each would fall in the range of interest.
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TABLE 11.- DATA TRANSFORMATIONS

10.

11,

Functional form -_ Transformation to straight line
Abscissa Ordinate
N = Ao + Alh h N
Alh
N = Aoe h log N
Al
N = th log h log N
Al
N = AO +— 1/h N
h
h
N = h h/N
A0 + Alh
A2h
N=A,+Ae h log (AN/Ah)
Ag
N=A,+Ah log h 1og{AN/Ah]
A h -h
N = AO + 1 h - h() 0
h - A2 N-N,
h h - h0
N = AO + —— h ——
A1 + A2h N —NO
A h
N=Aj+Ah+Ae ° h log (a2 /(an)?]
h
A 2
N = AOAIhAz 3 h log [ A°log N/(ah)%]
or
h, m _ h
N = AOA1 A2 (where m = A3 ).
Alh A3h
N =Age = *Age Ny 1 Ny 42
A/ h N N
_ Bo . k k
N=-¢e (A1 cos Azh + A3 sin Azh)
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TABLE 12. - SUCCESSIVE DIFFERENCES

X Yy Ay Azy Ary A4y

1 2.105
0.703

2 2.808 0.103
0. 806 0. 081

3 3.614 0.184 -0.002
0. 990 0.079

4 4,604 0.263 -0. 001
1,253 0.078

5 5.857 0. 341 +0. 003
1.594 0. 081

6 7.451 0. 422 -0. 001
2.016 0.080

7 9. 467 0.502
2.518

8 11,985

CURVE-FITTING TECHNIQUES

Once a particular functional form has been identified as meeting the minimal
requirements for possibly representing a profile, the next logical step is to
fit a set of actual data points and thus determine how good a fit is obtainabl
with this function. .

If the function to be fitted is linear with respect to its coefficients, a number
of schemes are available, (method of averages, method of least squares,
method of moments, and others). Those schemes adopted in the present
program are described below. If the function to be fitted is nonlinear with
respect to its coefficients, special techniques are required to adapt the above
schemes to this nonlinear situation. Special techniques adopted in the present
program are also described below.
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Mathematical Background

Suppose that a nonlinear function f(cl, Coseews Cos x) depending on m para-
meters CysCgseeesCpos is to be fitted to a set of observed data (Xi’ yi),
i=1,2,...,n. In general n>> m.

Mathematically speaking, this problem is equivalent to optimizing the m

parameters c¢ such that LF(C) - Y| is least, where F(c) is the vector
f(c;xl), f(c;xz), cees f(c;xn ,» and where Y is the vector y, ,yg,..., Y

It is frequently convenient to take as the norm of a vector z =
(21,29, - .+ 2,) the LP norm, which is defined as

n 1
p
. P
( 2 lzj_' T *

Of these, the 1.2 norm ("least squares") and the I.. norm ("Tchebychev')
are the most often used.

Thus, for a least-squares approximation, the parameters c¢ are optimized
such that

a 1
( 5\ 2
- li(esx;) - v |
Vi=1

is least. For the Tchebychev type of approximation the parameters c¢ are
optimized such that

max; ]f(c;xi) - yi|, (i=1,2,...,n)

is least.

Computer programs incorporating these two modes of optimization and one
other mode were constructed.

The Tchebychev approximation is simply linear programmaing, which follows
well established procedures but is limited in application to functions which
are linear in the coefficients. Although the least-squares approximation is
similarly limited in general practice, it is adaptable to functions nonlinear in
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the coefficients. The third mode of optimization combines a random-search
technique with parabolic interpolation. Each unknown coefficient is varied, in
turn, in an effort to minimize the preselected L. norm. The "general-purpose,
multi-dimensional minimum finder', as this third mode computer program
was called, proved rather awkward to use for Tchebychev type approximations.
For least-squares approximations it worked better, but still too slowly to
process the given radiation profiles efficiently. This approach was, therefore,
abandoned in favor of the two other techniques, which are discussed in some
detail in the next two sections.

The Linear-Programming Approach (Tchebychev Approximation)

The approach using the general-purpose minimum finder had the advantage of
imposing no restriction whatever on the type of function f(c;x) chosen to fit the
given radiation profiles. The technique to be discussed now, on the contrary,

is restricted to those functions f(c;x) which give rise, in some manner or ‘other,

to a system of equations linear in the coefficients. A few examples of such
functions f(c;x) are as follows:

(1) Polynominals:

feix) = e X3, (11)

The Tchebychev approximation problem is to optimize the coefficients Cj such

m .

that max, y C. X‘-]!. - Y (i=1, 2,...,n, where n is the number of data points)
o

is least. This is equivalent to obtaining the best Tchebychev-type "solution"

of the overdetermined system of linear algebraic equations (in the coefficients

Cj):

bun j = i= 1, 2,..- N .
j1=J'0 xj ¥; (i n) (12)

(2) Rational functions:

I . (13)
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The objective is to optimize the coefficients ¢, dj such that

r . s .
max;‘[}ﬂ. C.:XE!/T d;"ﬂ')’:' (i=1,2,...,n)
Pligso It g0 I TR

is least. This problem, as it stands, cannot be attacked directly by the
linear-programming method (although it is susceptible to other techniques).
To render linear programming applicable, consider instead the auxiliary
problem obtained by multiplying the above expression by the denominator.
The objective then is to optimize the coefficients cjg dj’ such that

max. (i=1,2,...,n)

1

- j
J?:'O Cj xi - y]'_ }

T
(=)
—
)

is least.

The corresponding system of linear equations (in the cj and dj) is
roo. 8 _ .

Yy oxd e+ ) -y, xJ.\d.=o (i=1,2,...,n) (14)
=0 ') 4= 7P A

j
(3) Reciprocals of square roots of polynominals:

o [ ;=172
f(c;x) = l 2J0 Cj x"} . (15)
J=

Instead of minimizing

m .
) c.X
j=0. 31

(i= 1:25---,1'1)

l
max. ”
ron

the auxiliary problem obtained by taking the reciprocal of the square is to
optimize the coefficients Cj such that

I m . 2
el J _ - . =
max, ]>=0 ci X - ¥; l (i=1,2,...,n)

is least. The associated system of linear equations (in . Cj) is

m .
Z x) c. =yi_2 i=1,2,...,n). (16)
j=0 ' J
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An alternative auxiliary problem obtained by the additional operation of multi-

plying by yz is to minimize

2 ]
max. |1 -y, D c. x (i=1,2,...,n)
1 1 J_:’O J

The associated system of linear equations is

) j .
) (yx c.=1 ({i=1,2,...,n). (17)
j:O J
(4) Powers of rational functions:
. r
f(c;x) = (_> c. xi'/ S X) , (18)

where q need not be an integer. The auxiliary problem is to optimize c., d.
such that J ]

S ;
max .1/q ) dj x:]].L

1_j=0 i’i i i=0

r . [ 1/ .
), ®e + ) -y ? xJ.]dj= 0 (i=1,2,...,n) (19)

s : “1/q &

—_—

> d x;.'—y.

/ . (i-:l.vza---:n)
j=0 J * 1 j=

max.
1

with the corresponding system of equations

N
x3d + )

-/qJ
1

o

- 5. c =0 i=1,2,...,n) (20)
I

j=0 0

(5) Arc tangents of rational functions:

f(c;x) = arctan [> C. XJ/ z: .x . (21)
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The auxiliary problem is to optimize Cj’ dj such that

r . s .
T J N J -

max; )_ c. Xy - {tan yi) 4 dj x5 (i=1,2,...,n)
j=0 j=0

is least. The associated system of equations is

r S
),1 xJ. c.+ )
j‘:o 1] =

;0 , .]

i
(6) Functions of rational functions:

L . /S ;
). Cj xJ/L d. XJ)

j=0 j=0 I
Where ¢ possesses a unique inverse .

flc,x) = ¢

The auxiliary problem is to minimize

r . s
J - )1 ) d.
max; J§=:o Cj x5 [\P(.Yl)] j>:0 j

The associated system of equations is

N

q%mn%%L=0 (i=1,2,...,n)

r s ¥ )
) oxde + ) (- w(yinx{Pd.w i=1,2,...,n
=0 T3 j=0 3
An alternative auxiliary problem is to minimize
S j 1 L j
max. | ) d.x3 - —— )} c.xy (i=1,2 n)
Pimo D gy g0 9 SRR

The corresponding system of equations is

el

i rr -1
xg d. + ) i
o 1 ymolytyy

J

x{i] ;=0  (i=1,2...0).

(22)

(23)

(24)

(25)
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This last example subsums all five preceding examples as special cases.

In all of the above examples except the first, it was necessary to make a trans-
formation to-obtain a set of equations linear in the coefficients. Consequently
the minimization of the vector

|F(C) - Y|
is replaced by the minimization of the vector
E[F(C] - g (), |

where g is the transformation. In general, these two minima are not equal
but often are nearly equal. Hence, it is necessary to provide an independent
check on the results obtained by linear programming whenever such a trans-
formation is used.

The Differential Correction Approach (Least Squares)

As noted previously, the least-squares approximation is adaptable to functions
not linear in the coefficients. This fact is not generally known for two reasons,
First, the very common use of the polynomial in curve fitting as implemented
by the least-squares approximation entails only simultaneous linear equations
in the undetermined coefficients; and second, the additional labor required to
adapt the method of least-squares to a function nonlinear in the coefficients is
seldom warranted by the advantage in accuracy gained in the use of this function
over the use of a polynomial. Therefore, a brief description of the method of
least-squares, particularly as it applies to functions nonlinear in the coeffi-
cients, is now given. It is desired to fit the function

1,2,...,m) (26)

y = fx, Cj) @

to a set of data points

(Xi,yi) (i. 1, 2’.- .’n)o

It is assumed that n>m so that the system is overdetermined. Let v; be the

residual or deviation of the computed value from the observed value of the
ordinate; thus.
vi = 16) - 35 (27)

The method of least-squares requires that the coefficient vector ¢ be so

chosen that

vi2 (28)

e

[97]
1
" MD
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shall be made a minimum. This requirement is met by setting the partial
derivative of S with respect to each coefficient c. equal to zero and solving the

resultant set of m simultaneous equations for

c.{(j=12,...,m).
J
Thus, we have
3S n A n [ afl
— =2 v =2 7 If(x.)-y." - =0 (29)
de, =1 !ac, = U 1]ac1.

G = ,2,...,m).

These equations are called normal equations. If f(x) is linear in the coefficients,
these normal equations will also be linear in the coefficients and, hence, easy
to solve. If f(x) is not linear in the coefficients, the normal equations may
yet be easy to solve; in general, however, the solutions are difficult to obtain.
Two approaches to solving these normal equations are described below. Both
schemes are based on the Newton-Raphson method of solving one equation in
one unknown and, hence, require good initial estimates of the unknowns.

These estimates are ''corrected' by means of increments computed on a
differential basis; hence, the name '""method of differential corrections" is
applied to both schemes. In one approach these corrections are applied
successively to each unknown in turn; in the other approach the corrections are
applied simultaneously to all the unknowns. Both approaches can be iterated
until the desired accuracy is achieved, provided the initial estimates are
sufficiently good.

The computer program implementing the method of differential corrections
consists of three different subprograms: a starting procedure, a procedure
implementing the method of ''successive differential corrections', and a pro-
cedure implementing the method of ''simultaneous differential corrections. "

The starting procedure is heavily dependent on the choice of the function f(c;x)
to be fitted. However, the methods of successive and simultaneous differential
corrections can be described in general terms.

The quantity S (defined earlier) is a function of each coefficient Cj' It follows
that

>
®S) = 5o dc;

J

(30)

The method of successive differential corrections considers each c. in turn
J

and imposes on it the full responsibility for S being nonzero. Thus, combining
this assumption with the use of the above exact differential relation as an
approzimation for finite increments yields:
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chE -Séi_ (31)

where Ac; is the desired correction. Degpite the coarseness of this approxi-

J
mation, its use for correcting the coefficients sequentially can be made to be
a convergent process.
If the other parameters Cqs CgsevesCy g5 Cj+1’ cees Cm were already optimized,

J
this would be the differential correction engendered by the Newton-Raphson

process.

It is clear that the success of this scheme depends on the quality of the pre-
ceding starting procedure,

For the method of simultaneous differential corrections, the quantity f(c, x.),
which is a function of all the coefficients, is expanded into a Taylor's series.

For the purposes of this effort the series would be truncated beyond the linear
terms. Taylor's expansion about the initial estimates of the coefficients is as

follows:

m
- ;o _of i,
f(c,xi) = f(co, Xi) + j[;1 5 e (cj cjo) S (32)
j o
Then S is expressed as
oo m ;af 12
S = flc, x)+  f— (c. -c.)+...-y. , (33)
N R G O 3 T o

where the subscript zero means evaluated at ¢y = c. (j=1,2,...,m) and S

is the initial estimate of Cj' Let cj - cjo = ch. Then

-
E f(co, Xi) + 2 i Ac. Y; (34)

-

Assuming that good initial estimates of the coefficients can be made, the
problem of correcting these estimates can be transformed from one of solving
simultaneous nonlinear equations in the unknown cj's into one of solving '

simultaneous linear equations in the unknown ch‘s. This is done by setting

the partial derivatives of S with respect to ch equal to zero. Then,
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n
BS 113f
T = 22 : flc,. %) + Ac.—y. =0 (35)
a(AC) i=1 J 71 aCj o

G=1, 2, ..,m)

These m equations in the unknown Ac.'s are called normal equations and are

treated in references 1, 2, and 3. In the last reference this procedure is
called the Newton-Raphson method for simultaneous equations. These equations,
when solved, yield the correction terms needed to improve the estimates; thus,

.=c. tAc. (=1, 2, ..., m). 36
¢ jo J(J ) (36)

The new values of cj can, in like manner, be further corrected.

As an example of the computer implementation of differential corrections
consider the function

Cyp Fegx Tegx

y = Y S, ) (37)

Vg c4ec5X

which is fitted by the procedures described in this section. The starting pro-
cedure is as follows. For positive Cg. an assumption which is likely to be

satisfied (ref. 4), assume that exp (c x) is negligibly small at the three left-

most points (Xl’ y1 (x2, y2) and (x3, y3) Then starting values for Cys Co
and cg can be found by fitting a parabola through these three points (xl, yl)
= 1,2, 3. With these values of c we can find values for ¢, and

C,, C
1’ 72 ~3’ 4
cg by fitting the function f(c;x) through the last two points (xn_ 10 Yo 1) and

(xn, yn). This process is repeated until there is no further improvement. The

computer program then proceeds to apply successive differential corrections.
Finally, simultaneous differential corrections are made, and the final results
printed out.

Comparison of the Methods of Linear Programming
and Differential Corrections

The linear programming method is restricted to certain approximating functions
which lead to linear systems of equations. However, for such functions this
method works very well., Essentially the linear programming method is a

finite algorithm which yields the best possible set of parameters in a finite
number of steps. Thus it is very fast and highly efficient in actually locating
the best possible set of parameters.
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Moreover, changes in the type of approximating function can be implemented
easily.

It is, therefore, felt that the linear programming method is a good explofatory
tool, for the restricted set of approximating functions to which it is applicable.

On the other hand, the method of differential corrections, while able to handle
all types of approximating functions, no matter how nonlinear and transcendental,
suffers from the drawback that the method is iterative and, hence, possibly
slow.

Also, the method fails to converge on the desired solutions if the initial es-
timates are not sufficiently good. This makes it very clear that this method
is highly sensitive to the quality of the starting values. If these values are
good, that is, near t6 the optimum, the method of differential corrections will
converge to that optimmum very fast. However, if the starting values are far
from the optimum, this process breaks down and no improvement ensues.

FUNCTIONS INVESTIGATED

Functions identified by previously described techniques were examined for
applicability to fitting radiance profiles by several methods. The resulting
curve shape was analyzed through examination of derivatives and location of
inflection point. Also, one or more profiles were fitted to the curves, and the
residuals were analyzed. Finally, the transformed variables were plotted and
analyzed. Initially, the profiles used for fitting were those of Wark, et al
(ref. 5); later in the study, climatological profiles calculated by the horizon
definition study radiance profile synthesizer were used. All functions which
were considered are listed in Table 13. The basis for identification, the
investigatory techniques used, and the results are discussed below. Function
3, ratio of two polynomials, produced the most accurate fit although 10 co-
efficients were required. Function 7, trigonometric series, produced nearly
the same accuracy with only 5 coefficients. These functions were selected to
be fitted to 20 profiles representing averages for polar to tropical latitudes for
four seasons. The results are presented following the discussion of all func-

tions considered.
Function 1
n

- E k
N =
Akh
k=0
The polynomial approximation can be made to fit an arbitrary number of points
exactly,provided that a sufficient number of terms are used. In this application,

at 1.east four terms must be used to provide the two inflection points charac-
teristic of profiles which exhibit 1imb brightening. To satisfy the asymptotic
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TABLE 13.- FUNCTIONS IDENTIFIED FOR EMPIRICAL

CURVE FITTING

10.

11,

12,

' k
rAn

Ay (A, +h)

2
h +A2h+A3

2
-A_(h-A.)
(A0+A1h)e 2 3

2
-A4(h—A5)

AO + Alh + ASe

n

ZAZm-l cos (2 m-1) 06
m=1

Alh
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TABLE 13.- FUNCTIONS IDENTIFIED FOR EMPIRICAL

CURVE FITTING Concluded

A

2
13. A0 +A1h
A3h
14. A0+A1h+A2e
15. A.A A &
: 01 "2
h
16 A eA1h+A eA3
: 0 2
A h

0 .
e (A1 cos A2h + A3 sin Azh)

AO(Al - h)

Va 2 2
Ay +(A1 - h)

17.

' -@a,-n/a
18. A l1-e 1 2}

0L
AO+A1h
19.
[ 2 4
\/;1-A2h + Agh
A0+A11nh
20.
+A. nh)2 + A, (nn?
1 2(r1 ) 4 (n
o A1+A2h
21. Aotan
2
1+A3h+A4h
o A1+A21nh
22, Aotan
2
1+A31nh+A41nh
—Alh
Aoe
23. -
h2+A h+A
2 3




nature of the profile at large tangent heights, the additional constraints which
drive both radiance and slope to zero at the applicable tangent height are re-
quired. Also, slope and curvature constraints must be imposed to insure
reproduction of the profile shape in the vicinity of peak radiance. With these
additional constraints, the coefficients of a four-term polynomial are over-
determined, Higher-degree polynomials are undesirable because of the
requirement that no real roots exist in the applicable tangent height range and
the lack of control over shape of the polynomial fit between points used to
determine the coefficients. This functional form was not considered further,

Function 2
) A0 (h+A1)
h%+A h+A

N
3

This function is a generalization of the torque-versus-slip characteristic of
induction motors (see Figure 25). Coefficients were obtained by fitting three
points, zero radiance, peak radiance, and radiance at zero tangent height, on
the radiance profiles calculated by Wark et al., (ref.5), see Figures 26 and 27,
and imposing the condition that the slope be zero at the altitude of peak radiance.
This condition on the derivative was imposed to ensure that limb brightening,
as exhibited in all of Wark's profiles, would be reproduced by the function,

The results, for Wark's atmosphere A are shown in Figure 28 which illustrates
the poor fit obtainable by this function. Since the function produced a curve
having nearly the correct shape, it appeared that a good fit could be obtained
by minor modification to the functional form. To determine one such modifica-
tion, several sets of the four coefficients were calculated using four points in
different regions of one profile. The behavior of the coefficients, as the set of
four points used was varied across the profile from lower to higher tangent
heights, would determine whether the coefficients themselves were some
function of tangent height which would lead to a modification of the functional
form. However, as shown in Figure 29 and Table 14, the coefficients did not
exhibit systematic behavior with tangent height,

A second modification, that of adding terms to both numerator and denominator,
was tried as discussed under the next functional form,
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TABLE 14.-VARIATION OF COEFFICIENTS, FUNCTION 2

I
Tangent heights A A A A
it poe 0 - ! 1 : 2 : 3 .

-63, -20, -5, 0 | -5.815x 10 6.06 x 10 -4,964 x 10~ -7.792 x 10
20, -5, 0, 5 5.078 x 102 | 6.24 x 10° 2.307 x 10° | 6.804 x 10*
0, 5, 10, 15 1.829 x 10% | -5.82 x 10% 4.236 x 10° | -2.285 x 10°
10, 15, 20, 25 | -2.216x 10° | -2.285x 101 | -5.019 x 102 | 1.093 x 10*
20, 25, 30, 40 | -2.841x10% | -4.77x10% | -1.010x 102 | 3.243 x 10°
30, 40, 50, 60 | -6.840 x 101 | -6.42 x 10t -6.150 x 10} 1.460 x 10°

A(A, +h)

N =—
h? + Agh + A,

TL




Function 3

Here the denominator was restricted to include only even powers to avoid the
occurrence of real poles and then to fit, by linear programming, Warks pro-
file for various numbers of terms in numerator and denominator.

For this particular profile, the results shown below were obtained. Tabulated
are values of the maximum residual, M, between Wark's profile A and the
fitted profile for different combinations of r, the degree of the numerator poly-
nomial, and s, the number of coefficients in the denominator polynomial.

M, W/mz-sr

L 5-1

1 1 1.4964
4 3 0.1639
5 4 0.0217
6 ) 0.0085

As expected, the residual decreases rapidly with increasing number of terms.
This form with r = 5 and s = 4 was ultimately selected as representing the
best compromise between accuracy of fit and number of terms. Twenty cli-
matological profiles were fitted with this function, the complete results are
presented in a subsequent paragraph. The resulting fits for two profiles are
shown here for illustration in Figures 30 and 31.

Function 4

2
_,AO +A1h+A2h

N = A4h‘ 1/2
1+ Age
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This function is a modification to increase generality of one previously

analyzed in reference 4 . The function given there is
N = 1 la 2602 0\
1/2 (38)
/
| fah
\1 + Ale

which produced good results for an arctic winter profile but poor results
for other profiles.

The modified function was fitted to Wark's eight profiles by the method of
differential corrections using two different initial estimates. Each estimate
of starting values of the five coefficients was based in fitting five points on the
radiance profile, In the first estimate, radiance values at the three lowest
and two highest available tangent heights from Wark's tabulation were used;
in the second estimate, the two lowest and three highest available tangent
heights were used. Results for two profiles are shown in Figures 32 and 33.
Maximum residuals and the altitude of maximum residual for all eight pro-
files for each starting method are shown in Table 15,

This function was fitted again to Wark's eight profiles, but only for tangent
heights greater than minus twenty kilometers, to determine any improve-
ments resulting from omission of the very low tangent heights in some of
Wark's tabulations. A slight improvement occurred in some cases, but
larger residuals occurred in others,

Functions 5 and 6

The similarity between the shape of the Gaussian distribution curve and the
radiance profile suggests that a modification of the error function might
result in a good fit. Two such modifications were examined.

-A

(h-A4)°
Function 5.-- N = (A0 + Alh) e '

2

-A4h-a5)7
Function 6.-- N = Ao + Alh + A3e

For both functions, the first two derivatives show that neither can meet the
requirement of high curvature and asymptotic type approach to zero radiance
simultaneously,

Function 7

n
N =Z A2m-1 cos (2m-1) 6
m=1
Tr(h_hmin)
® =32 m )
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TABLE 15,- FUNCTION 4 CURVE FIT MAXIMUM RESIDUALS

Initial condition 1 Initial condition 2
Profile n0. |1 ngent height| Residual, | Tangent height | Residual.

altitude, km Wm2-sr altitude, km | Wm2-sr
A 50 .5707 -20 . 4493
B 50 . 6045 -20 .5592
C 30 . 8017 -20 .6750
D 50 L4770 40 . 3220
E 50 . 5435 40 .3719
F 50 . 5892 50 .3870
G 50 . 6586 25 .9112
H 50 . 6212 20 L7271




A trigonometric series is suggested by the resemblance of the radiance pro-
file, between zero and peak radiance, to a sine or cosine curve. In the tan-
gent height range of -30 to +80 km, those profiles with limb brightening
resemble one quarter cycle of a sine wave distorted by a symmetrically
phased third harmonic. By constructing the proper images of the profile, as
in Figure 34, a complete period of such a waveform was obtained which was
subjected to Fourier analysis to determine the harmonic components. For the
waveform of Figure 34, a series consisting of only odd harmonic cosine
terms results leading to the form of the series given above.

Determination of five coefficients, i.e., through the ninth harmonic, was
made for two of the climatological profiles. Excellent results were obtained
as shown in Figures 35 and 36 for altitudes above the altitude of peak radiance,
although near zero radiance the fit did go slightly negative for one profile.
Examination of the residuals and further analysis of the function leading to an
improved fit was done, but results were not available in time to obtain addi-
tional curve fits; the results must then be regarded as suggested improve-
ments., Figures 37 and 38 show plots of the residual, i.e,, difference between
synthesized and fitted radiance vs tangent height for the two profiles of
Figures 39 and 40, Note that the residuals exhibit a periodic component, the
11th harmonic, and, thus, would be significantly reduced by the addition of one
more term to the trigonometric series. A second improvement can be made
by removing the restriction, applied in the first approach, that radiance is
zero at 80 kilometers. This restriction was initially applied to allow proper
imaging of the profile to obtain one complete period for Fourier analysis.

The Fourier expansion as written always yields N=0 at 80 kilometers. There-
fore, if the value of N at h=80 were subtracted from all the data values of N
before the Fourier expansion is executed and, afterwards, added to all the
computed values, the goodness of fit should be markedly improved.
Denote N at h=80 by N r‘ Then the corrected Fourier expansion would be
«©
N=N.+) A, . cos(2m-1)o. (39)

m=]

The coefficients A,  _; would be found from the integral expression

9 max nm (h=h__. )
= f (N-N.) cos —= an (40)
A = -
noob oy ™Phin h r 2(hrnax_hmin)
min

where N=2m-1. If the inclusion of one more harmonic and the constant term
N.. should prove sufficient for achieving the desired accuracy, the Fourier
séries would require only seven undetermined coefficients as compared to

ten by the rational polynomial for comparable and possibly better representa-
tion of a profile.
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Figure 34. Synthesized Waveform From Radiance Profile
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Functions 8-16

These functions are the ones suggested by reference 1 and shown in Table 11.
They readily lend themselves to determination of their applicability by plotting
of transformed variables, shown in Table 11; if the plot of transformed data
corresponding to a particular function is linear, then that.function can be ex-
pected to be applicable to fitting the data. While it is obvious that certain of
the functional forms listed cannot fit a profile over the complete range of
tangent heights, plots were made for all functions suggested except the s’gralght
line to determine the applicability of each function to fit parts of the profile.

Function 8. -- N = Ac.eA lh is examined by displaying the profile on semi-
log coordinates, as shown in Figure 39. For tangent heights above about 55 km
and below about 15 km, the plot is nearly linear, suggesting that an exponential
form may adequately reproduce the profile only in those regions.

Function 9. -- Transformed data plot for Function 9, N = thAl is shown

in Figure 40 which shows about the same linearity as Figure 39 above 55 km
indicating applicability of Function 9 only in that region.
A

Function 10.-- N = AO + Tfl approaches infinity as tangent height goes to

zero, but the linearity of the transformed data plot of Figure 41 shows that
this function may be suitable from 80 to 25 km.

Function 11. -- N = — B avoids the discontinuity at zero tangent
—_— AO + Alh

height of Function 10, but, as shown by Figure 42, the corresponding trans-
formed data is not linear beyond about 20 km. The linearity below 20 km sug-
gests that this function and Function 10, each fit to the proper parts of the pro-
file, might produce an adequate fit.

Function 12, -- N = AO + AleAzh is the same as Function 8 with the addi-
tion of a constant term. The corresponding transformed data plot, Figure 43,
exhibits no significant regions of linearity.

Function 13, -- N = Ao + AlhA2 is the same as Function 9 with the addi-

tion of a constant term. Figure 44, the corresponding transformed data plot,
shows that this function is not applicable,

Transformed data plots for Functions 8 and 9 of Table 11, which would be next
in the sequence being followed here,. were not made since they would produce
the same results as Functions 10 and 11 above.

Function 14, -- N = Ao + Alh + AzeASh, is the same as 12 with the addi-

tion of a linear term. The transformed data, shown in Figure 45, exhibits
erratic rather than the desired linear behavior.

Function 15, -- N = AoA 1hA2A3h would not produce a profile shaped

curve as shown by the nonlinear nature of the transformed variables in

Figure 46.
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Function 16. -- Function 16 takes on one of two forms:
N=a_ 1Py Aje B3® | 16a

A h

L2 11

N=e o'(Al cosA2h+A

3 Sin A h) ... 16b

The transformed data are nearly linear as shown in Figure 47, indicating that
this function may be able to adequately fit profiles over the complete range of
tangent height,

However, as shown in the example in the discussion of identification of func-
tions, the first form of this function exhibits only one inflection point,
whereas profiles with limb brightening have two inflection points, Thus,

a discrepancy in curve shape would exist with the first form of this function.
Neither form was considered further., However, since the magnitude of limb
brightening is small and produces a weak inflection point and since this func-
tion is potentially applicable over a wide range of tangent heights, it should
be considered in any future efforts on profile curve fitting,

Functions 17-23

Seven functions were identified for study but were not carried through actual
profile fitting because of time limitations; they are included here for complete-
ness and as suggestions for any future investigations which might be under-

taken,

Functions 17 and 18. -- Examination of a plot of integral of radiance vs.
tangent height, as shown in Figure 48,shows that the curve resembles a hyper-
bola.

J Ndh

Figure 48. Plot of Integral of Radiance Versus Tangent Height
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The corresponding equation is

80

A —
N dh = - .
f dh=A_ '\/A—1 +(80 - m)* - A,

(41)
h

for radiance being zero at h = 80 kmn. The equation for radiance is obtained

by differentiating the equation for integral of radiance which results in
Function 17,

Ao (80 -~ h)

N:
/Alz + (80 - h)?

An alternative form is obtained by representing the shape of the integral of
radiance curve by

80

/ N dh = A { 80-h-A, [1 - e'(so‘h)/Al] } (42)

Differentiation of the above expression leads to Function 18:

h

N=A [1 - e ‘(So'h)/AlJ

By rearranging terms in Function 18, it can be rewritten as

B,h
N =B, +Bje (43)

which is the same as Function 12, discussed earlier.

Functions 1922,

-- The basis for functions 19-22 is the resemblance of
the profile curve shape to the magnitude and phase of the complex frequency

response of a second order linear system, as shown in Figures 49 and 50,
The response magnitude equations lead to two suggested forms, Functions 19
and 20 below.

+A_. h
Function 19. -~ Ao 1

N =
2 4
J1+A2h +Ag h
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Function 20, --
A, + Ay log, h

N=/ 2 4
V1+A, (og, h)” + Ag (log, h)"

The difference between Functions 19 and 20, using log_ h instead of h as the
independent variable, is to steepen the slope for larger tangent heights and
reduce the slope at smaller tangent heights,

The equations for phase angle similarly lead to functions 21 and 22, below.

Function 21. --

) A1 + A2h
N = AO tan >
1+ A3h + A4h
Function 22, -- Al +A2 log_h
..1 e
N = A0 tan >
- 1+ Ag log, h + Ay (1oge h)
Function 23. -- The last of the identified functions is a modification of

Function 2; the intent of the modification is to improve the fit near the bottom
knee of the profile by replacing the linear numerator with an exponential
term, Thus, Function 23 is

"Alh
O

N = 5
h +A2h+A3

RESULTS OF FITTING TWENTY PROFILES

Twenty profiles representing four seasons and latitudes from tropical to polar
were selected for curve fitting to obtain estimates of curve fit coefficient
variation with time and space. The profiles were taken from the climatologi-
cal data and represent mean conditions for one month at the location given.,
The twenty selected are for January, April, July, and October at 90° West
longitude (East Central North American continent) and at North latitudes of
20°, 30°, 45°, 60° and 75°,

Function 3, ratio of two polynomials with 10 coefficients, and Function 7,
trigonometric series with five coefficients (odd series through 9th harmonic),
were fitted to these twenty profiles. Complete tabulation of results is con-
tained in Appendix B for Function 3 and in Appendix C for Function 7. Sam-
ple results for each function were shown in Figures 30, 31, 35, and 36, and
those results are shown again in Figures 51 and 52, which illustrate the dif-~
ferences in the fit obtained with the two functions. Table 16 shows the maxi-
mum residual magnitude for each profile for both functions. For the
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TABLE 16.- MAXIMUM RESIDUAL MAGNITUDE FOR
TWENTY PROFILES

Maximum residual magnitude
Polynomial ratio Trig. series
Curve no. Time  Latitude | Residual |Tangent | Residual |Tangent
height, km height, km
1 Jan, 20°N . 15554 -10 .27781 26
2 30°N .12300 10 .27650 28
3 45°N . 11650 28 .27508 28
4 60°N . 18324 -6 . 30443 29
5 75°N .11586 52 . 24992 28
6 Apr. 20°N .12756 -10 .29632 31
T 30°N . 09204 -10 . 26650 30
8 45°N . 06868 -10 . 22542 30
9 60°N . 11822 75 .30792 33
10 75°N . 08685 6 .17352 33
11 July 20°N . 08549 15 .33628 30
12 30°N . 08008 -8 .29299 38
13 45°N . 07396 -10 .27124 48
14 60°N . 08929 7 L2T77715 48
15 75°N . 09396 -15 . 29945 48
16 Oct. 20°N .13005 -10 .23350 13
17 30°N . 12722 10 .22760 12
18 45°N . 12023 7 . 20860 32
19 60°N . 09972 7 .14717 8
20 75°N .11749 4 .13676 8
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ratio of two polynomials, the residuals are greater than expected, compared
to the result obtained earlier in fitting Wark's profile A; the maximum resi-
dual in that instance was 0.0217. However, the residuals in Table 16 repre-
sent an error of about only two percent and occur most often at altitudes below
the altitude of peak radiance, indicating that the fit is very good in the steep
part of the profile which is most applicable to horizon sensor applications.

Maximum residuals for the trigonometric series are greater by a factor of
- two to three compared to the ratio of two polynomials and generally occur in
the steep part of the profile. However, only 5 coefficients are used compared
to 10 for the polynomial ratio, and considerable improvement is expected, as

discussed earlier, by the addition of only one more term to the trigonometric
series,

The ten coefficients of the polynomial ratio are shown plotted vs latitude for
each season in Figures 53 through 6i. Only C , the constant term, which
gives radiance at zero tangent height, exhibits gny systematic behavior., The
other nine coefficients exhibit nonsystematic behavior. The coefficients of
the trigonometric series, however, behave in a systematic manner with both
season and latitude, As shown in Figures 62 through 66, the data points de-
scribe smooth curves in latitude, and the curves for each coefficient follow
the same pattern with season. The curves vary in sequence (increasing or
decreasing, depending on the coefficients) of July, April, October, and Jan-
uary. This is the same sequence that mean radiance profiles exhibited when
averaged over season, as shown in profile statistics; in summer, radiance is
highest for all tangent heights, is lower in spring, still lower in fall, and
least in winter,

The results displayed in Figures 62 through 66 are very significant. They
suggest that each of the five coefficients of the trigonometric series can be
formulated in terms of time and space only. The net result would be that
calculation of radiance profiles to within a high degree of accuracy is possi-
ble for any desired time and location without requiring any meteorological
input data.

'CONC LUSIONS AND RECOMMENDATIONS

Twenty-three different functional forms were considered in a search to find
a convenient equation, with only tangent height as the independent variable,
for calculating radiance profiles.

For the equations considered, accuracy of fit is a strong function of the num-
ber of coefficients (and exponents); a minimum of five coefficients was re-
quired to obtain accuracy approaching an acceptable amount. Accuracy of

~ t 2 percent of peak radiance was achieved,but this required 10 coefficients
in a ratio of two polynomials.

The trigonometric series produced an accuracy of ~ + 5 percent of peak rad-
iance and the five coefficients used displayed smooth, systematic behavior
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with both latitude and season. Addition of a sixth term is expected to reduée
the error by a factor of from three to five.

The following recommendations are made:
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The Fourier expansion should be refined as indicated earlier.
This would providu an alternative to the ratio of two polynomials
and, thus, throw further light on profile variation with respect
to latitude, time of year, and other physical factors.

The curve-fitting computer programs should be made more effi-
cient. With respect to the linear-programming method as applied
to the ratio of two polynomials, the tangent height can be normal-
ized by transformation into a non-dimensional variable x' such
that 0 < x' <1 for all profiles of interest. Coefficients of powers
of x' would be computed.

With respect to the method of differential corrections, the re-
sults of the linear-programming method can be used as initial
estimates in the former method. This would enhance the chances
for rapid convergence of the differential corrections method,
which, in turn, would improve these initial estimates and also
check the validity of linearizing a function not already linear in
its coefficients.



PHENOMONOLOGICAL CURVE FITTING

The purpo f this study was to develop the theory and computational tech~
u T ting 15p ‘“Uz band horizon radiance profiles to key atmos-
pheric variables, Once such relationships are established, they can be used

to estimate horizon radiance profiles for any atmospheric conditions. The
only input would be values of several key atmospheric variables, The advan-
tages of such a technique are: 1) The radiative transfer equation to obtain an
estimate of the radiance profile for a particular atmospheric profile does not
have to be integrated, 2) Insight is gained on the physical relationships be-
tween radiance angd atmospher1c varlables and 3) The inverse of such a
technique would allow inferences about atmOSpheric structure to be made
from observations of horizon radiance,

The approach to the problem was to derive an approximate form of the basic
radiative transfer equation that applies to horizon radiance calculations.
With the approximate equation and with the standard atmosphere structure
and radiance profile as a reference, the horizon radiance profile for any
atmospheric structure can be estimated.

For tangent heights that do not intersect the Earth's surface, the horizon
radiance in the 15p CO2 band at a tangent height h can be written as

]
N(h) = -Jf B(T) dr (44)

where B is the Planck function integrated over the band, T is the transmis-
sivity of the band, T is temperature and T(h) is the transmissitivity of the
entire path that is tangent to the Earth's atmosphere at height h. If the
atmosphere is isothermal, (44) becomes

N() = B(T) [1 - 7(0)] . - (45)

If the atmosphere is not isothermal, (45) is still a good approximation to the
horizon radiance since: a) T(h) is relatively insensitive to temperature and,
b) for any tangent height, most of the emitted energy emanates from a rather
narrow height interval near the peak of the we1ght1n function for that tangent
height thus allowing B(T) to be approximated by BLT(h "], where h’ repre-
sents the height of the center of the emitting layer. Thus, for the standard
atmosphere,

N () = BIT ("] [1 - 7 ()] (46)
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where the subscript s refers to standard atmosphere values, and h' isa
function of tangent height h. Also, for any atmosphere,

Nth) = BITM)] [1 - 7(h)] (47)

It is assumed here that the weighting funct1ons do not vary significantly with
changes in atmospheric structure so that h’(h) does not vary from atmos-
phere to atmosphere. The horizon radiance at tangent height h for any
atmospheric structure can be obtained from that of the standard atmosphere
by dividing (47) by (46) to obtain

B [Th’)] [1-7m)]
N(t) = Ns(h) X X (48)
B [Ts(h’)!J [1 - -rs(h)]

Equation (48) forms the basis for estimating the horizon radiance profile for
any atmospheric structure. For very approximate calculations of horizon
radiance, (48) can be further simplified by assuming that: a) T(h) does not
vary from atmosphere to atmosphere - an assumption normally made for a
uniformly mixed gas like carbon dioxide, and b) the ratio of the Planck func-
tions for the 15u band is equal to the ratio of the temperatures raised to the
fourth power, or

B [T(h')] TR’y 12
o p (49)
B [Ts(h )] T (h)
With these assumptions, (48) can be reduced to
T(hl) 4
N(h) = N (h) | ——— (50)
Tgh')

The effective emitting heights h’(h) can be determined once and for all from
the centroids of the weighting functions computed for the standard atmosphere
at various tangent heights. The standard atmosphere temperatures at the
effective emitting heights h’ are known, and the horizon radiance of the
standard atmosphere N (h) can also be computed once and for all, Thus, the

only input variable necessary to estimate the horizon radiance at a tangent
height h for any atmosphere is the temperature at the effective emitting
height h’'. The number of input temperatures required to specify a complete
horizon radiance profile depends upon the tangent height resolution desired
and the variation of h’ with tangent height., For low tangent heights, <20 km
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for example, h'(n) is essentially constant, thus allowing the specification of
the part of the profile below tangent heights of 20 km with the use of a single
input temperature As a test of this technique, the radiance profile for the

ValaYa ~,ac

600 cm ™ ~ to 725 cm -1 speciral interval for the climatological temperature
profile for April, 45°N, 90°W (profile no. 913) was estimated from Equation
(50). At the time of this preliminary test, values for the standard atmos-
phere radiance were not yet available, and, so, values of radiance and temp-
erature for the climatological temperature profile for July, 75°N, 90°W (pro-
file no. 983) were used as a reference rather than the standard atmosphere
values. For this test, values of h (h) were estimated from plots of the

weighting functions of the 625 cm™ 1o 725 cm™t interval. Figure 67 shows
a comparison of the estimated horizon radiance profile with the horizon ra-
diance profile calculated by the Honeywell profile synthesizer program for

profile no. 913. For more accurate estimates of horizon radiance:

° Equation (48) can be used in its entirety if a simple technique
can be developed for obtaining [1 - 7(h)] for any atmospheric
structure profile,

BLTh"]

—F7 ———5;— can be determined exactly from tables
BLT (h')]

° The ratio

of Planck function versus temperature,
o h'(h) can be determined very accurately,
These 1morovements were incorporated and tested in the basic model. The
term, h (h) can be accurately computed by defining it as t hat altitude at
which the integral of the weighting function
h/
dr (h)
/ﬁ[dz dz

h

divides the transmission T(h) into two equal parts, above and below h',

dt(h)
dz

17 lists h'(h) computed in this way from the standard atmosphere weighting

functions for the 615 cm -1 to 7156 cm_1 1nterva1 To see if h (h) varied
significantly with atmospheric structure, h ‘(n) was also accurately computed
for the extreme climatological temperature profiles from Jan., 75°N, 90°W |
(profile no. 883) and July, 75°N, 90°W (profile no. 983). The variation of h’
with tangent height for the standard atmosphere and these two extreme
climatological profiles is shown in Figure 68. At no tangent height does h'
vary by more than one kilometer from that of the standard atmosphere. Thus,
the values of h’ for the standard atmosphere provide sufficient accuracy for
use with any atmospheric structure,

after summing the two contributions to from the same altitude. Table
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To estimate [ 1 - T(h)] for any atmospheric structure, the following assump-
tions were made. The transmissivity at any tangent height h is proportional
to the amount of carbon dioxide above the geometric altitude h; and, since
carbon dioxide is uniformly mixed in the atmosphere, the amount of carbon
dioxide above a geometric altitude h is proportional to the atmospheric
pressure, Also, the effective pressure correction to the CO2 amount is pro-

portional to the pressure at geometric altitude h, Thus, the transmissivity,
T(h), is essentially proportional to the atmospheric pressure at geometric
altitude h,

TABLE 17. - h’ AS A FUNCTION OF TANGENT HEIGHT h FOR THE -
STANDARD ATMOSPHERE

Tangent height, h, km h’, km
-30 24,2
~15 24,8
0 25. 4
10 26.0
20 27.0
29 28.5
30 32,8
35 37.0
40 41.7
45 46,5
50 51,4
55 56, 4
60 61.3
65 66. 3
70 71.3
75 : 76. 3
80 81.3

Knowing the T(h) for the standard atmosphere, it is possible to estimate

T(h) for any atmosphere by determining the variation of the pressure at a
given height h from that of the standard atmosphere pressure at the same
height. Basically, this is the approach used to correct for variations in

[1 - 7()] from atmosphere to atmosphere, However, there are two modi-
fications: (1) Rather than using variations at all heights, it is assumed that
the departure at about 30 km is representative of all heights, and (2) rather
than working with departures of pressure at a constant altitude, we formulate
the technique for use with departure in altitude of a constant pressure surface.
This latter modification is due to the fact that meteorological data are reported
for constant pressure surfaces rather than for constant height surfaces in the

atmosphere,
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In Figure 69 are shown plots of [ 1 - 7(h) ] versus tangent height for the
standard atmosphere and for extreme climatological profiles nos. 883 and
983. When the standard atmosphere curve is translated in the tangent height
direction, it agrees well with the actual curves for climatological profile nos.
883 and 983. This indicates that the L1 - T7(h).] curve for any atmosphere
can be estimated by shifting the [1 - 1(h) ] curve for the standard atmos-
phere by an appropriate height interval.

The correlation of [ 1 - T(h) ] at the 30 km tangent height with the altitude of
the 10 mb surface is shown in Figure 70. The excellent linear relationship
between the two is evident in the graph.

The term, [ 1 - 1(h) 1, may now be estimated for any atmosphere from that of
the standard atmosphere., Define

Ah = Z (10 mb) - 31.10 km (51)

where Ah is the departure of the 10 mb height from that (31. 10 km) of the
standard atmosphere,

The absorptivity at tangent height h for any atmosphere can be obtained
from

l1-7h) 1=1[1- T4(h - Ah) ] (52)

where [1-- Ty (h - Ah) ] is the absorptivity of the standard atmosphere at
tangent height (h - Ah). Since the absorptivity of the standard atmosphere
is computed only once, this technique is particularly convenient.

The basic equation for estimating the radiance profile now becomes

BlT(hH] [1 - 74(h - Ah)]
N(h) = N (h) , (53)
BlT ()] [1-r7_ (0]

This technique was used to estimate the horizon radiance profile for the ex-
treme climatological temperature profile no. 983. A comparison of the
estimated horizon radiance profile with the exactly computed radiance profile
is shown in Figure 71. To illustrate the possible variability of horizon
radiance profiles, the computed radiance profiles for the standard atmosphere
and the extreme climatological temperature profiles (Jan.,, 75°N, 90°W) are
also illustrated in this figure. The agreement between estimated and compu-
ted profiles for this extreme case is very good, the maximum difference
being about four percent of peak radiance.
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CONCIL.USIONS

A simple technique (Equation 53) was derived for estimating the horizon ra-

diance profile in the 615 em™! to 715 em™! spectral region for any arbitrary
atmosphere. As input data, information on temperature above 20 km and the
departure of the 10 mb height from that of the standard atmosphere are re-

quired.

The technique has been tested on extreme temperature profiles, Based on these
tests, it is estimated that the radiance profile for any atmosphere can be reli-
ably estimated to +5 percent of peak radiance,.

The tests used, as input data, nine values of temperature between 20 km and
60 km and the value of the departure of the 10 mb height from that of the
standard atmosphere. It is believed possible to obtain a good approximation to
a radiance profile with less input data. In particular, only four values of
temperature - at 25, 30, 40 and 50 km - plus the 10 mb height departure
should yield a reasonably accurate estimate of the complete horizon radiance
profile.
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CONCLUDING REMARKS

Three approaches to studying horizon radiance profile variations over the
complete profile were discussed. In profile statistics studies, the expected
systematic behavior of the complete profile with season and latitude was
observed. In addition, a significant new result was obtained: the nearly
linear variation of radiance (at a given tangent height) with temperature at
the 10 mb altitude. This fact should be pursued to obtain, if possible, a
simple and fairly accurate method of calculating radiance profiles with only
the 10 mb temperature as input data. The strong dependence of the profile
on 10 mb conditions was also observed in the effort on phenomenological
curve fitting, in which the 10 mb altitude was determined to be one of the
more significant input parameters for calculating phenomenological coef-
ficients,

The two approaches to curve fitting, empirical and phenomenological, each
resulted in equations capable of achieving accuracies of from two percent to
six percent in calculating radiance profiles with a possibility of obtaining

one percent accuracy with some additional effort. In the phenomenological
approach, four coefficients are required with the independent variables being
temperature as a function of tangent height and the 10 mb altitude. In the
empirical curve fitting effort, a ratio of two polynominals with 10 coefficients
produced an accuracy of two percent of peak radiance. A trigonometric
series with five coefficients, in which the five coefficients exhibited system-
atic behavior with time and space, produced an accuracy of five percent of
peak radiance with the possibility of reaching an accuracy of one percent with
the addition of only one more term. The systematic behavior of the coef-
ficients suggests that the coefficients could be formulated with respect to time
and space leading to an equation for the radiance profile which would be inde-
pendent of meteorological input data; radiance would then be a function of only
three variables: tangent height, time, and location.

Further effort is thus recommended in the curve fitting area. Three
approaches should be taken: one in empirical curve fitting to obtain a formu-
lation of six coefficients in the trigonometric series, one in phenomenological
curve fitting to further pursue the apparent linear dependence of radiance on
the 10 mb temperature, and a combination of the above two which could lead
to a more accurate equation for radiance with fewer coefficients than would
be obtained from either the empirical or phenomenological approach.
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PROFILE STATISTICS
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APPENDIX A
PROFILE STATISTICS

This appendix contains plots of mean radiance, radiance standard deviations,
mean normalized radiance, and normalized radiance standard deviation for
each of the 100 subsets shown in the text. Each figure contains plots for all
subsets within a common set, according to the list of Table Al. Various
subsets are shown on more than one figure because of the desire to obtain a
cross-index of various effects, e.g., subset 23 is shown in Figure A39 which
illustrates the seasonal effect at low latitudes and also in Figure A45 which
illustrates the effects of latitude in one season,
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TABLE Al.- COMPARISON PLOT SETS

Plot
Set Subsets Remarks _nos.
1 1, 3, 5, 7, 90 Day and population Al-A4
2 2, 4, 6, 8, 90 Night and population A5-A8
3 1-8 Day/night A9-A12
4 9-12, 90 Cape Kennedy season and Al3-A16

population
5 17-20 Various seasonal and Al17-A20
population
6 9-22 Various seasonal A21-A28
7 23-26, 39, 40, 90 Synoptic season/0 lat 30 A29-A32
8 27-30, 41, 42, 90 Synoptic season/31 lat 59 A33-A36
9 31-34, 43, 44, 90 Synoptic season/60 lat 90 A37-A40
10 35-38, 90 Synoptic overall season A41-A44
11 23, 27, 31, 35, 90 Synoptic latitude/spring A45-A48
12 24, 28, 32, 36, 90 Synoptic latitude/summer A49-A52
13 25, 29, 33, 37, 90 Synoptic latitude/fall A53-A56
14 26, 30, 34, 38, 90 Synoptic latitude/winter AS57-A60
15 39-44, 90 Synoptic latitude only A61-A64
16 45-48, 35, 90 Synoptic longitude/spring A81-A84
17 49-52, 36, 90 Synoptic longitude/summer | A85-A88
18 53-56, 37, 90 Synoptic longitude ffall A89-AQ2
19 57-60, 38, 90 Synoptic longitude/ winter A93-A96
20 45, 49, 53, 57, 61, 90 Synoptic season/164 A65-A68
long . 135
21 46, 50, 54, 58, 62, 90 Synoptic season/120 AB9-AT2
long . 105

22 47, 51, 55, 59, 63, 90 Synoptic season/90 long . 90| A73-A76
23 48, 52, 56, 60, 64, 90 Synoptic season/75 long . 60| A77-A80
24 61-64 90 Synoptic longitude- only A97-A100
25 65-69, 90 10 mb temperature Al101-A104
26 70-73, 90 T Trop A105-A108
27 74-77, 90 T Strat A109-A112
28 78-81, 90 LR 1, 500 mb/Trop A113-A116
29 82-85, 90 LR 2, Trop/10 mb Al117-A120
30 86-89, 90 LR 3, 10 mb/Strat Al21~-A124
31 90-93 Land/sea A125-A128
32 94.99 Circulation identifiers Al129-A132
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Figure A4.
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Tangent height, km
Radiance Standard Deviation versus Tangent Height, Set 8

Figure A30.
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APPENDIX B

POLYNOMIAL FUNCTION FITTED TO
20 RADIANCE PROFILES

This appendix contains the radiance profile curve fits for Function 3 for twenty
climotological temperature profiles. The twenty selected profiles represent
January, April, July, and October at 90° West longitude and at North latitudes
of 20°, 30°, 45°, 60° and 75°. Ten coefficients resulted from the use of this
function, the ratio of two, fifth order polynomials.

Tables Bl through B20 show the coefficients obtained and a detailed comparison

to illustrate the differences between the numerically integrated radiance profile
values and the values obtained from the curve fit.
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TABLE Bl. - RATIO OF TW O POLYNOMIAL CURVE FIT;
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COEFFICIENTS OF THF “liyMEodTnn

FOEFFICIENT OF A TD THE 0-TH PARER 5191955421 0l

COEFFICIEMT OF A T3 YHE leTvH pAWIg .2833700325¢.01
«1243%5275%24F-03
CCEFFICIENT OF + T3 THE 3-TWw pAwkR - 4376342290F.04

«3429696496E-07

COEFFICIENT OF H TO YHE A-TH pAWER
.3492n0232%¢-08

=
COCFFICIENT AF A T2 THF  2-TH poawfp =
s
COEFFICIENT 9r 0 T2 THE  5=T4 pAWeR =

CnEFFICIENTS NF 78E NONAvYIATPAR

COAFFEICTIENT oF % T) THE 2-TH paxty
COEFFICIFUT NF W TD THE 4-TH pAw~R
COEFFICIEMT OF K TD THE g=Tp Papcp
COEFFICTENT AF H TO THE A=t pawfp

,0300000890E-80
«4344]1176080E-0T7
.6%34560950F-10
L 1578348326713

W

ALTITIPE o AaSCIvEN Callutatern ane ) yTE RELATIVE
EATION RADIBTI 98 DreFEerucE DIFFEPENCE
-39.,9000400700 5.097a900000 54239554987 +142%% 3987 00 «2786959636FE=01

=25,0300702130
=27,120210790
al% 2007990100
«17.000r 900790
~Ke"9N7902790
-4,109:90000
=4,0000909700
«2.7000000090
20090000900
1.,0037900700
?2,7005200°00
31,7920403°00
4,1000109300
5,7906230 300
£en003700200
7.0002n00500
§,0080409°00
6.0 nGRR0R
10,000340900
11.0037903790
12.0006401700
13,5036200300
14,0020200700
15.,0000100700
15,0N00r5609100
17.0900007)00
18,0006009100
1a,nNnrra0n100
20,000%409170
21,n0003n07900
29.700n009700
23.000rn00100
24.7000100700
25,0707109409
26.%000000980
?7,A200000700
23.030rn090090
29.000°109720
3n,n000n0AIN0
3]1.M00PN0)300
32.030n409720
13,300nA00N00
34,0000000700
35, nQANAQ0NN00
35.000PN0N"AD
37.0002409a00
3p, 00000000
39.,0004n00000
40,0000r00°00
4]1,100r163000
42.0000009000
41,7000000000
4a,n000000200
4%.0009n00100
44.0000n000N0
47,0090000500
48,0000000700
25,0001A00r DO
5n.000nA00NN0
52,000nn00000
54,0000401000
56.7099n07°00
5a.0000n0N0000
60,0000n00700
6%.0000007000
70.0000003000C
75.2000200000
a0.00N0N0ACO0

s.109p300000
5.1259600600
5.1399401000
s.1583a00000
5.1545090000
£,1750200000
5.1842700900
5.1941090000
%.2045300000
$,2100490000
5,215000000
3,221%130900
%,2275729000
%.233760000C
5.2401699000
9,2346670000
3.25125%0000
S.2657920000
5,2642100000
S.2711190000
5.2751390000
5.27,3700000
5.2742200000
5,2761209000
5,27371100000
%5.284780%0000
5,30172) 00000
5.3259400000
5.31270000n0
5.34,6390000
5,3a30a00000
5.332a100000
5.29u%530000
5.7%04N70000
5.147719¢c000
5.0241579000
4.9177%%0000
4,7551400000
a,6N141900n0
4.4064970000
2.2011920090
24.,0317099000
3.8380500000
3,64r0600000
3.4652700000
3.2771%0n00¢C
3.08%4300000
2.9163600000
2.T4R2200000
2.5812600000
2.4010400000
2.2077090000
2.023an90000
1.83863%0000
1.63%14000n0
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1.29%4700000
1,1342600000
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349560976693
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~aT5508423n47=0]
-ol8ngega935c 09
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~ell82¥gN231F DO
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«25194539487.01
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+147213a416F 00

21515756054F 09
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+151817a%11E 00O

W1a79127200F 09
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sRaR14HIH12E =01

«A374797914E-0]

SIAR17ING28E5=02
<+ 3924n49a79F-01]
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<2607795308E=-01

«I4TAEGIN]RF=0]

L74876713%3F=0)
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+«11a723m996% 00

«1165%784S11E 00
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«h1A4457421%-01
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-«2312947529F-01
-.3077745542E-01
—e3172%a7263€-01

.A76%%A1804E=02

«17004340a5F=01

«1612%07719E-01

+31728775286-02

«31aNa21237F=N2
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«sB8111ng7247€=-02
<. 3847%01007F-02

«3208501423E~02

.0853614%R26.02
-.1a75332029F-01
-,2031726705¢.0]
-,30152190577.01
-.2701986370F =01
-.223026%2855.01
= 1637727540F=01)
-, 9620803505F-02
-,24160R1151€a02

.1215512018F-02

L481174R3210.02

LA310§3%7848r.02

L1168an3314c.0]

.1479720766F 201

<17686)15344FL01

.2028349600F~01

.??253670194F01

J7a4177249lE0]

.?58829C084RT .01
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2802081496701

L2871874120r.01

<2043571574F.0]

J2ATTA%ANR0ELD]
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- 1275918297€.01
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<201 76ARTSAELD]
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MAXTHIH ARSOLUTE D(FFERFHCE =
+57446%T7102E nn

MAXTMUM RFLATIVE UIFFERFNCE =

270



ALTTIGLE
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3¢,0000000000L
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38,000000000U
39,00000uC000
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41,000000N0O0L
42,U0000u0000
43,U0000U000U
44 ,00000UG000
45,0000000000
46,0000000000
47,0000000000
4%, 000CCUGU0C
%9,0000GuC000
50,00000v0000
52,U000CuC000
54,000CCCC0C0
56,00000U0000
58,0000Cu000U
40,0000000000
&5 ,000CCL0COC
70,00000uCI0U
79,00000v0000
80,0000060000

COEFFICTENT
CRLFFICTLS]
COEFEICIE®]
CCLFFICTEn]
CobFFICTEST
CopEEpICI™T

CClFFICTE T
COLFFICre” ]
CCLFFICTEn]
CobFRICTLT

CBgERyI
RADTLT [ON

5,082]40N0N0
>,092¢7000P0
5,10%4400000
5,119470M0000
5,135950N0n0
5,14317000M0
5,157p500URY
%,159080700Y
S, lelqg00Q09
5.1773M0r0n0
5.18275010008
5,1874N00M0NY
5,1927100000
5,19826000NC
5,20395000nC
5,209gE800000
5,21593)00r0
5,2241300000
5,2283500000
5,2347200000
5,26013300000
5,24545)0000
5,2507 21000y
5,2530400003
5,2553500000
5425 34R 00NN
5,256A07)00N0
5,256p00r0NY

5,25419300N0)
5.23K0530000
5,2172:0r000
Y,1747¢2000U
5,138342300r0
5,0¢31g) 0N
5,0162130600
4,95277)0070
4,0697300000
4,74326270N0
4,5645190C00
4,441232M0N0
4,2375C20000
«,0z1182r000
3, ps42020000
3,6426200000
34467030000
3,2594900000
3,0606720000
2,86953900M0
26995200010
2,51652290000
2,3476900000
2.1719400000
1,9p02600000
1,809279n000
1, 644000000
1,47591300n0
1,3293490000
1,154C73n000
1,059573n0n0

«943£5400M0

26662210000

L492750N0N0

+369632000n0

.27104500M0

1901370000

.078955A000

.02113210n0

.0131230000

.00714014Nn0

MAXyritM ARSCLUTE DIFFERENCE =
MAXThi'M RELATEIVE DIFFERENCE 3

TABLE B2. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 853, JANUARY, 30°N

FOEFFICTENTS OF THE UM RATOR

OF
oF
CF
QF
cF
Oc

<n

OF
oF
OF
oF

H TO THE O~Th POWER = «520111567RE 01

H 10 THE l=Th FP, g = «2110490735L.01

H TO THE 2=TH PNheR & .,1380615244E.03

F TO THE 3=TH PQwFR = ~e421961384RE=064

K Tg THe 4=TH posFR = + 205689784906

H TO THE 5=TH FCack = «2287038460E=08

EFFICIENTS OF YHE CENCMINATOR

H 10 THE 2=1h p0Fr = +000000000NE .80

B TC THE 4aly PCweR = +0000000000E.80

K 10 THE &=TH POWFK = *1368880868E~0y

F TC THF B=Th pPARER =  =o54812R4046E-14
CALCYLATED ARSOLYTE RELATIVE
RADTATION uIFFERENCE DIFFERENCE
5,1943603989 .1122193989¢ 00 +220B10R752£-01
5.,1371458878 «4417588782F.01 +86738G5156£ 02
540434764981 -.5196350190E.01 ~e1213676038£.01
4,9968454272 -,122424%5728e 00 «02309072064E.01
5,01960n4122 -s1163495878E 00 ~e2265395648E£.01
5,0456318726 -.7753812743¢.0) ~e1896459332¢.01
5,071R467546 ~.720032153gF_01 -e1397R399A7L-01
5.11 223504642 ~e4]1B844935093£.01 «eB110929822£-02
5.1566943588 ~.91R5641204E.02 e 1T 1UGRAHLHE .02
5.2011156177 234156777501 +460001FgR0E-02
5,2220405347 137505347201 e 767045 74D8E 02
5,2424389956 550389956001 2106101314001
5.2620652420 493552420301 .1335627101£-01

5,280677809%
5.29803p5417
5.3139110099
5.32805R3998
5.3402408829
5.3502124989
5.3577175910
543624868555
5.3642310067
5.3626467287
5.3573913744
543480993975
543343679478
543157556010
5.2917800136

S.2619170121
542256016100
5.1822315168
$,1311737527
5,0717749937
5,00337452413
4,9253322900
4,8370362569
4473179490899
4.6215335023
4,5057911767
4,3723013832
4.2272584438
4,0710048419
3,9041563745
3.7276157064
3.5425711726
3,9506785980
3,1530255861
2,9520793601
207496213296
2,5476731167
2,3482198911
2,1531371646
19641266730
1.7826657301
1,6099727265
1.4469895792
1.2943802250
1,1525429140
1.0216332264

+9015944103

«6930480695

.5235203569

+3883753716

+2825435759

«201076766%

40758904670

+0223106382

+0071089231

«0115829648

TR241780951E-01
+94N0854169£.01
.1040310099¢ 00
.1121283998¢ 00
L1141108829¢ 00
.1218624989 00
,1229975910¢ 00
.1220968555¢ 00
JV115A30867E 00
L 1123767287 00
.1063513744F 00
«0223939746E-01
JANRRTY47R4E.OL
«5973560097€.01
.3498001360€-01

.7727N12140E-02
1264839004201
~.30N4A68321g-01
.e635A624731E.01
- 4656500626E.01
~o7991375874£.01
~.90B7770998€-01
-, 1157337431 00
-,1117809101¢ 00
—.1156264977E 00
-.2871RB2332E.01
- 6892861678E-01
-.1024155620€-01

L6904484192E.01

.5995637453E.01

«R499570945E.0L

<958 71172558..01

.90968859799E-01

.5235558605€-01

<R254936010E.01

«5410132963€.01

23085311671€.01

.5298911128¢-03
»418802A3539€.01
-41613332698E.01
—.2660426986E-01
-e34B82727353E.01
«e2892042084F.01
=e3495977502£.01
-.4152708598E.01
-e17935677359E.01
»e%420595896TELO]L
-.3172930531E.02

«1077035680E-01

+1876337155€.01

»1149457594E.01

+»10939764643E-01
-¢3089132993E.02
- RB214b1816ELD2
.e6014876914E.02

fh64282645G9FE.02

2 1585488604E-01
«1B08021632¢.01
419968024101
214972970601
+2261737699g-01
»2330002240E-01
«2349649858E-01
.2329919252E-01
«¢260598579¢ 01
«2140399041E-01
+l9R6496952L-01
«1754982010£~01
4153970221301
21118241134¢.01
1 6654240907¢-02

«14706318127£-02
~e2376531351e.02
- 5764594034502
- 8422853873£-02
-e12956457410€.01
~e 157015100201
-e 181168072101
~e2336747T781E-01
-,2304889347E-01
-e2637701026E-01
-e1930974648F 01
—e1552016373£.01
~,2416886419E.02

«1239563756E .01

+15596580664£.01

.2333367451£-01

«27815301 4601

2791467599501

+3017495713p.01

«2876755430E.01

.2007083221E.01

«1225876968E-01

225707445503
-e865T7161518E.02
~e8l67075121E-02
-y 1470442215801
«s2l17416922L.01
-s1959497587E-01
«02629859556E.01
~¢3477776511£.01
~e3580393328EL01
—e4h5709R64L8E-01
0455736114 1EL02

262566183641E=01

507081950501

+4260774155k01

«5753623140E-01
-e3BBO696623TELOL
«o2833558230¢ 00
-,4583182397€ 00

»6222321409E 00

«1229975910 00
*6222321409E 00
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RATIO OF TWO POLYNOMIAL CURVE FIT

TABLE B3.
TO PROFILE NO. 863, JANUARY, 45°N

CLEFFICIENTS OF THE myUMERATQR

«519773191aE 01

CCEFFTCTE™T OF
,1225374872E-01

CCEFRICTLMT UF

TQ THE 0=TH PCWER
TO THE 1l=Th DOLER

] 3

N =
CCEFFICTE, OF H TO THE 2=Th PNWER = ~e1210934257E-02
CCEFFTCT OF K TO THE 3=TH PO4ER = -e3419565461E-04
CCEFFICTE QF W TQ TRE 4=TH PORER ® » 569468192408
CCERPTCTEST OF K TC THE 5=Th Pwrk = =e150258196RL-0R

CREFFICIENTS OF THE DEnCMINATOR

COEFFICY, H 70 THE 2=TH PO,Fy = +(000000000E 80
CCEFFTICTE™T H TO THE 4=TH POwWpP = «e311791L99REOH
CCEFFICTI™T QF H TO THE 4=TH PNkER = +4341378656E=09
CCEFFICTiaT ofF K Tg TRE 8«TH powEy = -s9267094150E-13
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58,000CLLLEO00
60.00000LGG00
6520CLLL TCCY
7C,008 L 3600
75,0006CC000
gC 0CUSC 0Ly

5,0311100000
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b,0474700070
§,0573300000
5,0646707000
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19010007
5.0847C0N0N0
5,096 0NON)
b,OQTAVO"U“G
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5,118380007)
5,11231G60070
5, 114000003
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5,134940000y
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.97‘150"oh3

4 77*570"0”0
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CALCLATED
RADIATION

5.1452169968
5,057417919%
4,959L424159
4,9415322585
540076273469
5.,0479721640
5.0907065080
5.,1320783598
5,1686890498
5.,1977319182
5.,2087477267
5.2171570585
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5,2257R71575
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5,21 14274347
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5.16H3019640
5.1495700661
5.1282705675
5,1043282126
5.0775996357
5.0470605647
5.,0147939244
4.9779799754
4,93698R4077
4,390R8745730
4.8391804 1736
4,7809425431
4,7152080162
4,6409618192
4,5571654557
4, 4625102925
4,3569807578
4.2389326300
4,1081747165
3,9645515613
3.8083163674
3.64U1R3A505%
3,4613527495
3,2734901L455
3,0786742712
2,R792984712
2,6779452771
2,4772442222
2,2797300113
2,0877162025
1.9031q72879
1,7277843117
1.5624780255
1,4086736426
1,2661509330
1,1353222988
1,0158908540

9075094154

«8056303762

.72l6371431

.5724333510

L45423a1795

.36lng3s5aR2

»29146373457

22420817275

0672947156

,0520369287

»0274231476

0125938868

M ARSCLUTE DIFFERENC

M RELATIVE DIFFERENC

AASOLTE
CIFFERENCE

.1141069968E 00
L1561891654¢ .01
Te332758007€.01
<, 1157467415 00
«o6104265313£.01
- ?5667806C1EROL
+1169650801€-01
,4737835377E.01
J7782904984F.01
1002619182 00
L1077927267¢ 00
. t125670585¢ 00
J1144674888 00
.1134255380¢ 09
L1953871575¢ Q0
1023964024 00
+9245743466E.01
7965504467601
41032049591
L4554678530E.01
.2638196396E-01
2164006609702
.s?372043249E.01 -
- 47P0178741E.0L -
£893036430E.01
%333945565£-01
10214860652 00
~o1N6B8100244F 0OC -

-, 1020215923 OC -
1032854270 0O -

6136198375601
5217918078F 01 -
35343443401
9365971747601
1029992422¢ 00
1144973700¢ 00
a7h55283526.01
r)174843g71E.01

. ?627343257E.01 -

.?143385051€.01
L4792274966EL01
.a152016551E01
.1020642712¢ 00
+0576848123€.01
LA736527713ka01
(116442221701
L47RT001135£.01
L4566628250£401
J1647728791F01
«3822431175€.01
L677BBOBSS1ELOL
CAR14364264EL0]
<5406083298E.01
.1511229883E401
-.?573914600E.01 -
-.52r0558456E.01 -
- ©279462382€.01 -
-e5168285695E.01 -
-,1538164896E.01 -
210521794 7E01
L39F0558818R.01
L5281934574E .01
49401127545-01
L 13R8418440¢_01
1226902872601
.A696?47589E-UZ
-.?141913225€.02

= +1164973700 00

E
E e4D]19581844E On

RELAYIVE
DIFFEPEMCE

2226802R2A5E 01
+36951098%5£.02
174993760301
228697 6H0E01

2230291100202
«3317827949L.02
. 152879956%50L.,01
»196689%609t.01
02113189243E.01
$ 220481209201
,2260778657€01
«2218A74 31501
«21379711#2e .0}
,1999691400£.01
a1804054066E-01
o 15528946415¢E.01
«126¢8619211.01
«8B630T0049EL02
473995744502
«31B5RT4HAGELDD
Leb0586H108E 02
9278063133E.02
1339354114E.01
L7581926A8E=01
19062333988 -01
«210057uB 12E-01
220246 754]8E-01
«20651261CBE-01
176409373m9e 01
1327430455801

<. 12R4645337E.01

.1069A37248€_01

e 1374993926E.01

2059532407E.01
2309410405¢.01

-elb74T61619EL01
-e2321902776€.01

20203256498E.01
6851 T44524£ .02
SBT710453900E.02
L 1255627568£.01
02593913273¢.01
3428876177601
$34405606%3¢-01
.33716234%101
«2978226728L.01
s2144964303¢ 01
02236244002 01
o 1§54NH45a3E 01
$2262382617E-01
26534553754 .01
o50r33354502¢ 01
J445998A3H6ELO]
«13690504478.01
2247104439701
9408777439€.01
«51715491337¢ .01
L6683263242L .01
2 7616749901EL0]L
«£332631721L .01
1235899011 00
.2£13552445€ OC
«401955 1844 00
<1 7210%235R4¢ 00
»308515ug14g 00
.2066387828L ON

. 14e3 7403608 00



RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 873, JANUARY, 60°N -

FOEFFICIENTS CF TP i, E@ATCR

TABLE BA4.

COEFFICYIEMT OF H TC THE O=TH FNFR & 668411423 O
CIEFFICTLYT OF H TO ThE 1-Th PCwER = #1312821101E01
COEFFICIE™T OF H TC THE 2=Th PC,FR = e31164273730E=03
COEFF1CremT OF H TQ THE 3=Th PRagr = e 1639459158206
CUEFE ICTEMT OF K TO THE  4=TH POagk = «2536733485~-06
CoEFFYCILNT QF B TC THE S5=Th POLER * «1635935144E.0¢

CREFFICIENTS OF THE DFNCMINATOR

COEFFICIc™T OF H TC THE 2=Th FfafK «000000000nt-g0

=
COEFFTCIE™T QF H TO THE A4<Th FOuFR * +000000000NE~BO
COEFFICIENT OF W TO Tyg  6=TH POWER = £4076392252£.09
COEFFICTe™T OF H TO THE g=TH PC.FR = =+9107014637E~13
ALTITULf 1 GBSERVED CALCLLATC ABSCLUTE QELATIVE
RAUIAT Ik RADIATION C1FFERENCE D1FFEREMCE
-30,006500u0000 4 ,7660400000 4,8543478580 .3830785802E.01 2 18%285%998£-01
-2%,00CJ0.0000 “,71C610MuN0 %,9393983672 1687883672 00 «3536787733.01
-20,000J0uC000 &4 7757300000 4,83208¢0582 +5630905819£.01 +1179154602E .01
15,0000000000 4, 72016700L00 4,6932461182 .2342388180E.01 -e186922%336L.01
=10,0000000000 4, 7164300000 4,51664448962 11193510385 00 3591648044301
«8,000.000000 4,7916a30000y 4,60320p56607 832214333 00 87394052101
«£,00000u0UCY 6,76461000") 4,611372724% T1832372755e 00 — 2821734728201

-4 ,000V0L0U00
2,U00U0u0000
L00L 2 0u0J00

1 V00w 0GCY

2.U0000v0000

2,V0000L0000

4,00CCr L0000

3,000u L0000

6,0000900000

7.00000,0000

8,003v00000Q0

5.00ULDLC000

10,0000000000
110000000000
12,9000 0u0000
13,v000000u00
14, 0000010000
15,0000000J00
16,00000uU000
170000000000
18,00000u0000

19, 00060uI000
2C«0100CULIQU
31,00CV00 000
22.U00U0UNU00
23,90003uhu00
24 00GLOVI00
2%, *noUSuUVTIuny
2¢,000000LV00
27,0000000000
zu'nouuouduou
26 ,M00LTY W00
3T, 000VOVNO0T
31,000000G000
32,0000Hu0un0
33, V00LDut00V
34 ,000000000U
45,0000000000
3k, 0a0L 000
37,0000 NU00
38, 00000ubuaY
39 00000LOU00
40 0OGLILY0L
IS} uoocnunooc
©? UOOJOUUOUO
3 UOOCOUUOOO
aa,uoouounuoo
45, 000G00uCu0U
46,000U00L0000
AT 200000L0U0Y
UOUbOuOUOO
Ag.noocuuouoo
5C,00000LLLO0
$2,V0000v0000
84 ,000C0LLG0Y
56,000000L0000
58, 0000000000
£0.00000C0000
©5,000060GOC
7C_000C0uCO0U
7, " 000U0VLC00
aC,0000000000

4,797950"00y
4,aCls53000r,
4, 1l 5420000
4,aC 7430000
4 ,aC36100u"y
4, 5114200003
4,816140M00)
4,p1A50000N0]
4, /159200000
4,87141000N0
4_p?3100n0rn
4. 8263200300
4,R2909000n0
4, p1l406000n0
4,82£41907070
4,p299400UN0
4,825340N000
&,pll27000ny
4.745940"0n0
4,7555a0000)
4,17053800°000

4,635770M007
4e%39550000)
4,447310000)
4,334910N000)
4,228730N000
4,157800007)
4,142070007)
4.044940N0N)
4,010730000)
3_914430007)
3, 744100000
3624290000
3,42301000N0)
3157490700
2,4°1169007)
2,715770r0%
6670N0N)
9120007y
£ L1 an1000)
179766800000
174165500000
.617«A0"0“ﬂ
1,4702507000
1,3262300000
1,1744400007
1,0-5400ln0"n
L 9~92340000
«8931070070
LR2630300Ny
7769210009
o TP41RGNONY
o63708800P0
~4g%626N0N0
23690500070
J2R3248N000
S2116270000
1470087000
,06%2361000
L0873996000
.03759870NU
0247382000

MAKTH'IM ARSOLUTE piFFERENCE =
MAXTHIM RELATIVE DIFFERENCE =

4,6239859218
4,6437857130
4,6686114225
446812036753
4,6955364291
4,7093321995
4,7229169454
4,736N1469G38
4,7483539698
447996353318
447695673571
447778064537
4,7839q06208
447817098912
447895007739
4,7858371302
447791221717
4eT676824499
4e7507648949
4,7215381617
448970996917

4,6584899791
446107154539
4,5527810987
4,4837333155
4,4027126010
4,3090142580
4,2021537664
4,081931728R
3,9486918354
3,8023p44417
3.64443R5394
3,4702063820
3,2992278207
3.1155451664
2,9274434538
2,7371945135
2,5471454679
2,359%128871
2,1763108767
1,9992841407
1,829g624291
1,6691432904
1,5178961057
1.3765941165
1.2453988620
1,12430169%5
1,0130577941
«9113290990
.8186137251
«7343303850
«6580471891
+5890147811
24704697774
3741551926
«2959448787
«2321233807
«1793558757
40664515248
.109n860293
20465060365
«0206607640

-.17397407HZE 00
1577942870 00
1370035775 00
25674324 1% 00
1140735709 0O
1024870105 00
-,0122305464F.01
a048309622E-01
056613021g.01
5117066820E-01
54132642R5£.01
4851354462501
450893792001

-.R280308291E02
,2171997914¢-01

«5116549394E=-01
1049710987 00
1488233155 00
.1739826010¢ 00
T1412142580€ 00
+7008376635E.01
—12908271170E .02
16223816457€.01
120655583€ 00
1316Q1ﬁ605E 00
T1480836180E 0O
Zi1037821793¢ 00
-.5231483361E.01
L4371654622E.01
_|q?h513h52t-02
.30475467056.01
13039268707g.01
128300876 T1E~01
12260414066E01
2133124280501
1xvoazqoaot_ox
139046105676.01
50355115&15_01
©7095886196E01
L6841169567€.01
.$383379411€.01
+1822209902E.01
..1768927492E-01
- 4254061498F .01
~.4614181089E01
«,6807321586E.01
1241562225601
L5115192574E.02
21269687375€.01
©1449638071E-0L
.|2347s15745-01
2,2778457519€.01
+5168642935£.01
690733651 8E.02

- 50174310255.02

+3626N001016L.01
_,123b29u2$9t-01
28%1125468E-01
614187994201
237018621701
2129917749501
1894RgH2% 11 =01
167094715301
46435971101
2r1174349£-01
1122227470501
100515710401
-493370536K3E.02
+e9055256338E 02
04124Py52E.02
9l31162313E-02
9578149573¢ 02
905946RT126EA02
734967531502
B92437129¢ .02
=y 1759753306E-02
SHGRAZGNYLBE =02
*1122160158k=0}
,2360067563£-01
#3633133071E01
W4ll14299117¢.01
L3388220507¢.01
.1696093305¢ 401
-e7119660730L.03
~e1551791434E201
2862883185E-0]
640531666¢-01
&Onbabbbvlt 01
10304971 7141£-01
. 1631414625201
-s 147136290901
+5206992736L-03
»121U9441Nn7L .01
+13049L0008L-01
»1317539337p.,01
,1163540718£.01
732841261002
1936146970501
42640301 949E-01
+3796786113€.01
»86041931641E.01
2647905%194EL01
2561216492601
0204030414101
_.2Ll15179351£.01
=.5475530338¢.01
—e6552472304p 01
e 7545773717E.01
o kBHITICHGRELOY
+13R6N63239; .01
hhﬂ£ﬁ0137bt 01
6661113146101
.13935333H55.01
—e2968400368g 00
,9004667167¢ 0D
21937121102¢ 00
-, 1648232703¢ 00

,1832372755¢ 00
+9004667167E 00

273



TABLE B5. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 883, JANUARY, 75°N

COFEFICTF TS A€ TVF NUVFRATOR

COEFFTCIFMT OF H 70 THF  g=1H PAWFR = 24370785477 0y
COEFFICIENT OF H TG TWF  1aTh POWFR = «71349701G0E 02
CCEFHICIFYT OF H TR TWF  2=TH PNWFR = ~21346164743E=02
COEFFICYEMT oF H Tn ThF  3<Th PrwFRp = =.3046999279E-04
COEFFICTEYT OF H TC THF  4=TH ONWFR = «537553845°E=06
COEFFYCTENT 0F H T6 THF  5«Tk DOWFR ©  =42359681503F-0A

CPEFFJCYFNTS OF TuF DENOMpNATOR

COEFFICTFMT OF H TN THF  2-TH PAWFR = «000000000"E=80
COEFFICTFMT OF H 70 THF  4aTk PAKFR = =e53711R721%F =06
COEFFYCIFENT OF H TO TpF  6-Th POWFR = JTRB7374587F .09
COEFFICIFMT OF H TO THF g=Th PNkFR x -e245756267NE=12
ALTITUDE H OBSERVED CALCULATED ARSALUTE PELATIVE
RADTATINN RADTATIAN RIFFFRFNCE DIFFEPEMCE
-3¢, 0000000000 4,2568700070 43529715657 L9h05054568E.01 +2256365401E-01
~25,0000000000 4,259a1000N0 4,2q9021735#8 .3521173577E.01 #R266034346E.02
~20,000000000Q 4,2431700000 4,2027302230 -.6N93977AL1E-O =.16296474A0E=01
.15,0000000000 4 ,2670300000 4,1712229331 «.q5RNTN6EGLE DT =e2245286631EL01
.10,0000000000 4,27140M0N0 4,2203739n17 «.51166N9AR35E.0) —o1197R51297E=01
-8,0000000000 4,2734700000 4,.2539174266 ~.1955257339E.01 «e45753398476-02
-6,0000000000 4,27559000N0 4,2R94358514 1406585176F.01 .3285125972E.07
-4,0000000000 4,2770400000 4,3233763360 455363349601 «1066470269E.01
-2,0000000000 4,2802000070 4,3514703142 .7122031419E-01 «166394R270E01
,0000000009 4,28274000n0 4,3707854770 JARN4SLTHIYED «2055R21203E-01
1,0000000009 4,2840800000 A ,17654172279 .9266672288F -0 +2158370929E.01
2,0000000000 4,28547000N0 4,3774731157 -9400311565E.01 «2193531064E~01
3,0000000000 4,29697000N0 4,3794R37729 .9261377294E_01 221604054646E01
4,000000000Q 4,28836000M0 4,3765478708 .AA20097080E.01 205675061 8£.01
5,0000000000 4,2898100000 4,3707424072 _8Ng3240723F-01 1876619856F~01
6,0000000000 4,291310r0N0 4,3671123095 L7NR0210952E.01 1649R9G670E-01
7.0000000000 4.,292840M0n0 4,3507082756 .5794822561E.01 1349R81862E01
a8,0000000000 4,2942607070 4,3369n74052 J6266T60524E201 2093125R293E.02
<¢,0000000003 4,2956907010 4,320A111057 .26492110569F .01 .58N14208PBE.02
10,0000000000 4,2970607000 4,3n20279570 496745703 7E-02 21156129316E-02
11,0000000000 4,297466000N0 4,28172566979 1640330214E2n1 -s381679R4TTE-02
12,0000000000 4,2959207010 4,2583486688 757133121E.01 «o®745817243F207
13,0000000000 4,2q9052000r0 4,2332974164 5727956336E01 -+1333860776E-01
14,0000000000 4,2829A00000 44.2N59A46966% 7497305361F-01 17971692914E-01
15,0000000000 &,2652400000 4,1762456765 7Q01432354E.01
16,0000000000 4,239¢B0N0NO 4,16437624744 9AZ1T5T564E01
17.000000000C 4,2023200000 %,1n81na5875 §421061268F 01
13,0000000000 4,15972070n0 4,0637721714 -.90991 R6R40FL0Y =.2187451 78101
19,0000000009 4,090150M0M0 4,0749248367 - hB272516326E.01 15Q4658R7A3ELDY
20,0000000000 3.929910°0n0 3,9759708445 =.1403315549E401 -+3517160910E~07
21,0000000000 3.R7764000M0 3,9726459022 «43005907220F N1 110907419301
22,0000000000 3,79283070%0 3,8532n48997 .6537489966EL01 « 172364434101
23,0000000000 3.6993007009 3,7874791145 LRA17911652E.N1 +23R3670276F-01
24,0000000000 3,6468800000 3,7074n38230 .6N52292298E.01 «165960%5553E.01
25,0000000009 3,6114207000 3,616993373n 557837257 7F07 «1544640082F.027
26,7000000000 3,56420000M) 3,5154543516 ~.?2A760504851E401 «-oAl10614926E.02
27,0000000000 3,474970M000 3,4n22372112 7273778816E.01 ~.?093191831E-0!
28,0000000000 3,3723600000 3,2771570972 9520290277E.01 7823034989E-01
29,0000000000 3,2377807000 3,16405016357 977785642 7F 01 3004483451E-01
36,0000000000 3,079220070 2.9931472925 R&17970749F .01 2798751226€.01
31,0000000000 2,8624900000 2.9350655367 -.7647346377E.01 -29230936622€.02
32,0000000000 2,6394607°0n0 2,6713572054 .31897720544F .01 +1208474567E-01
33,0000000000 2,46155070n0 2,5011896972 .19539A9723F.M +16062972670F01
34,0000000000 2.2562p00000 2,3277151006 L7163510062E.01 «3166056545E-01
35,0000000000 2,0676000070 2,1539A39138 .9A20393385E.01 «416927%191E-01
36,0000000000 1,507030n0n0 1,9819844784 .7485447857E.01 .3925186210£.01
37,0000000000 1,764840070°0 1,8142qu4640 A5B9446444F,0 .3768B43768F-0)
35,0000000000 1,60324070n0 1.6537430316 -4QA2308143€.01 +3107649599E-01
39,0000000000 1,47R420N070 1,499R3135551 .2141355508E.01 .1468400103EL01
40,00000000Q0 1,350730n0n0 1,355%a2nRA47 .509a8A%314EL02 «3774910096F.0?
41,0000000000 1,2370700010 1,2219567905 -.1521320950E,01 -.1229777579E-01
42,0000000000 1,1785001000 1.0933457343 3M15426568FL01 ~e2672068077E01
43,0000000000 1,0205500000 29R56024692 3614753078E.0Y «eI63979304EL01
44,0000000000 +9306G110N0 +8R2RA29207 - 4TT1807927EL01 ~a51276625R3E-01
45,0000000000 +8512177GAn .7904723255 «.6076446T450E.01 ~a7136216914E=01
%6,0000000000 « 7835760000 «7N77765039 76192Z41611E.0)
47,0000000000 7258170000 063647457708 9134222918E..01 -
4p,0000000000 26697460000 «57053743 179 Qa15656224E.01 -o1480514379F 00
4§,0000000000 .60920710n0 5175631364 9164306363F.01 ~.1504316028E 00
50,0000000000 .552178°0n0 «4R540Q4268 6A68R5T420E w1 «a1207736893F 00
52,0000000000 4266970000 «3106369841 11586N0159E 0N 2716549376 00
54,0000000000 «3158980010 2679313170 47966A8304F 01 1518623132E 00
56,000000000a £263077707N «2178485914 25728408644E.01 1037877234E 00
58,0000000000 L18754900R0 1763645374 1120446261£.01 597415214 7F-0)
60,0000000000 .14351500n0 «162081375% 8336564673E.03 57965057N0E-02
65,0000000000 +0R28721040 +0RED04953R .3112853836E.02 «3755300209E-01
70,0000000000 .051551=0n0 £0531301803 L1546680336E.07 +299793K3%8E01
75,00000u0000 L03450300n) 0337310851 «a7727169235F 03 «e2239505731E.01
80,0000000000 +02215940n0 0219741649 ~.?2252310780E.03 ~a10145F1826E-01

Maxymite ARSOLUTF NIFFFRFMCF
MaxTmim RELATIVE NIFFERFiNCF

«1158600159F 01
«2716549376E 00

274



TABLE B6. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 893, APRIL, 20°N

FOEFFICTF TS ~F THF NUMFRATGR

CCEFFTCIFNT OF H TN Tyr  0-Ty PAWFR = «545RA5888NE 0}
CCEFFICTFMT OF H TN THF  1=Th RFAWFR 2 22252621825E201
CCEFFICTIFNT OF H TC ThE  2.T), POWFR = +1054875009¢ .03
CCEFFICTIFNT OF H TC THF  3=Th PNuFR = ~e4 60064623 E-04
COEFFICTFMT OF H T6 THF  4=Th PAWFR = #2603471855F 07
COEFFICTENT OF H T THFE SeTH DAWER = «3854231971¢a00

CAFFFICIFNTS OF THF NFHOMTNATOR

COEFFICYFMY OF H TA THF  2-Th PNWFR 000000000 E-RD

CCEFFICTFNT OF W TC TUF  4.Th PNWFR = +O00NNO0NDNE B8O

CCEFFICYEMT OF H TC THF  4=TH POWFR = «1103727710F=nq

COEFFICIFMY oF H T THE  A=Th pawFgp = «80672414693E214

ALTITUBE H CRSFRYED CALCLETFD ARsntTE RELATIVE
RADIATINN RADIATTAN NIFFFRFNCF DIFFEPENCE

-30,0000000000 5,346510n070 5,4646NN44(05 .1174944605E 00 2219762911 6E-01
-25,0000000000 $,3a01800000 5,64337552751 .7357627511g.M «137264%604E.01
«20,0000000000 £,375590n0nn 5,330 795713 ~.3751042865F .01 - hQTTIIR452EL02
_15.000n0000000 5.3930q0n0A0 5.2777745¢37 _.1153656068F N0 ~.?139133721.01
-10,0000000000 5.4130300000 5.2F547330926 =.1275566074E 00 ~e?356673313E.01
-8,00000G0000 5,62155000n00 5,306010T06R -.11502g2532F N0 -a?121771225E.01
-6,0000000060 5,431250n000 5,3366242713 —aQ662572224F N1 -a1742245749.01
-4 ,0000000000 5.,641240r000 5.3131797351 --6RNEN264Q4F D1 -a1250822607E-01
-2 ,0000000000 5.451930n0n0 5,414%5[22541 -.3734774585C.01 -.6850371492E-02
1000000000 5.4633200000 5.45AR508A05 ~.4661119519E.07 -+B8165583416E.0%
1,000000000C £,.469290M0NN 5,40816512149 12161214p9F201 0222354545007
2,000000000¢ 5,47553070n0 5,50u4n1374,29 22R4ATIT62AR4F .01 +52020101RBE-O?
3,0000000000 5,4819507000 5,5762qr1058 .6434310579F_01 «ADAGRG13IS0EO2
4,0000000000 5,487Q70N0N0 5,548N544128 JANNABG1263E.01 +1094875020E-01
5 .0000000000 5,4Q48E0N0ND 5.569N407730 .7419077295€-0 21350187411E-01
6,0000000000 5,.50199000N0 5,5a3NN20555 JA701205553F 01 «1581465170E-01
7,0000000000 5.50930000N0 5,6016A82042 A9R3AA2A6IBF.0N «17R5858170E.01
#,0000000000 5,51679000n0 5,6747425233 L1080526233F 00 195861222301
5,0000000000 5,524350n0n0 5,66407002747 15350274 0F 00 .2097084267E.01
10,0000000000 5.531970n000 5.6534R63yh0 T1215183968€ 0N ?196620675€-01
11,0000000000 5.5392700000 5.6644115655 L1251415656E 00 £2259170713E-01
12,0000000000 5,5451400000 5,612668317¢ L12752a0 79 N0 2229982162701
13,0000000000 5,5504400000 5,6770207%47 .12728A7347F On »220319N240E-01
14,0000000000 5,5%56860M0M0 5.67y0228519 .12296a8519 0D «2212937737€-01
15,0000000000 5,55A17070N0 5,6779AR920N .11981Rr9200€ 00 2155726075601
16,0000000000 $,5577200000 5.6719784795 L11425R6795E 00 +2055855270E-01
17,0000000000 5.56Ag500000 5,661337R763 L923A287629E.-01 «1658B921R4E-01
1a,0000000000 5,5R66R0M0N0 5,664554Nn305¢ .5R86020581F.01 105356291201
19,00000000600 5,5945200000 5.,67404175q99 »2952175988F-01 «52769048665E-02
20,0000000000 5.5563300010 5.5962783190 --1014609895E-N3 -e1B16565311€-04
21,0000000000 5,5924401007n 5,5~14416968 -.3199830318E401 -e5542894189F=02
22,0000000000 5,5842700r0n0 5.5189768R09 -.6529311g11E.0 -.1169232847€-01
23,0000000000 5.5583000000 5.4n80885292 ~.90711462077E-01 16318534 71E-01
24,0000000000 5.51R06000N0 5.4180N12404 ~.1100587593E 00 Q94519075E=-01
25,0000000000 5.4/2000100N0 5431179249499 ~.1260750501F 0N 2271604725E-01
26.0000000000 S,37R4401000 5.257N0760593 -.1215639407€ 00 -.2260124133E-01
27,0000000000 5,267540000Q 5.1647068870 -.1028351130F DO -.1952241710€.01
28,0000000000 5,185610n000 5,0801296332 -.1N54803468E 00 «+20419731N2E-01
29,0000000000 5.0223700000 4,9627765271 79593677ABE .01 -.1584779186E-01
30,0000000000 4,8956600000 4,8122259756 -.A143492441F01 -+ 1704263050€.01
31,0000000000 4 ,7574000000 46687514265 «.R9l6357354€ 01 ~e187378764TELOY
32,0000000000 4,5912600000 4.510901R452 -.RA3I5815480F.01 17502418568€=01
33,0000000000 4,41Nq400000 4,3404R73796 MN4524T062F 01 -a1567225771E-01
14 ,0000000000 4,151220r000 4,1576696303 L6649430339E.02 «15536710%1F.02
35,0000000000 3,89503000N0 3,9~345R636R ~6R428ATLBSE.0) «17568159250E-01
16,0000000000 3,668910N0N0 3, 7597214010 .9031143105€.01 266153301 8E-01
37,0000000000 3,4493901070 3.5666464551 .9727445511E.01 +?82004R041E=01
38,0000000000 3,2407000000 3,3277921697 -R709216969F-01 +2687449307E-01
3¢,0000000000 3,0445100000 3,1048431239 .6N33312387E.01 «1981702273€.01
40,0000000000 2,83%53500000 2,8R02071350 Lb435713558E.00 «1564158836E-01
41,0000000000 2,64080000n0 2,65632981130 .15529A1306E-01 +58R0722908E.02
42,0000000000 2,44266400000 2,643568174137 «¢2795395499E-02
43,0000000000 2,2350800000 2,2203157Nn92 s b660571N200E02
44,0000000000 2,0459700000 2,01264758AA3 16370773561E-01
45,0000000000 1,86232000N00 1.81393n8148 ~e2603268247E01
46,0000000000 1,6a450000n0 1,625n164577 «423240337A2E-01
47,0000000000 1,491440n0nn0 1,4494465654 «-+2815592415E.01
48,0000000000 1,332040n000 1.2r54941323 =.34943295R0E.01
49,0000000000 1,1730000000 1,1342712788 AAT?RT2119E. 1 «e3301681251E.0Y
50,0000000000 1,0373507000 +9958710101 197A9BQ9Q92E.D1Y 4044803191E-01
52,0000000000 «75Ag240000 «7565953719 -o2228628134E_02 «e2934949983E-02
%4,0000000000 «534430n000 +5639704339 298404338501 «5527465497E-01
56,0000000000 3963707000 24123916894 16021 68942E_01 24042104453F.01
58,0000000000 «2893420000 42955312724 .A189372611F.02 «2139085446E-01
60,0000000000 «2012730000 22071551697 .5R021469728€~02 «2922483258F-01
6%,0000000000 +0780630010 «0755820990 Z26809N0QR1E-02 «317807%5376€01
70,0000000000 +02849740ND «N218479120 ARLGAABNIOF 02 ~s23R685N4T9E 0N
7%.,0000000000 «N10362%000 «0064432305 «.3919269524FE.02 ~a37802164009E 00
/0,0000000000 0053327100 «0NB82697881 .2937A78277E.02 «5507665478E 00

MAXTMIM ARSOLUTF DTIFFERFNEF =
MAXTMIIM RELATIVE NIFFERFNEF =

«1275566074E ON
455076654 78E 0N

275



TABLE B7.- RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 903, APRIL, 30°N

COEFFICIFNTS OF THF NUMFRATOR

COEFETCTENT OF
COEFFICIFMYT OF
COEFFICIFNT OF
COETFICTENT OF
CQESFICIFMT oF
CCEcF1CTIENT O

TO TyF  0=Ty PPWFR
TN THF  l=TH DNER

3 +555664329%4¢ 01
z

T TuF  2.Th PRWFR =
2
z

«1915449965E=n1
212602117103
«238807346G1E=04
e 163067333507
+3R39321364¢-08

T0 THF  3=TH DrwFR
Tn THF  4=Th pnwFR
TN THE  5=TH POWgR

IXITIT

CREFFICIFNTS NF THE DFNOMINATOR

2176

COESFICTENT OF H TN THF  2<TH PNuFR = «000000000"E=BO
CCEFFICIFMT OF W TP TR 4.Th POWFR = .6309100997¢ .07
CCEFFICIFMT OF H TN THF  gaTk PNWFR = 24963322781F=10
COEFFICIFMT oF H T TWF  BaTh pawFy = «291091525r€213
ALTITUCE H OFSFRyFD CALCIL ATFD ABgnLyTE RELATIVE
RADTATION RADTATION PIFFFRFNCE DIFFERENCE
-30,0000000000 5,4444100000 5,5281511102 .A31243211023F .01 «1528A824356E.01
=25,0000000000 5,458480M0N0 5,5454450390 .8646573898E-01 «15R3904647E-01
-2€,0000000000 5,4747507°000 §5,4777011906 2051 ({90874F02 25390560542F-03
,0000000000 5,492540M000 5,4237072975 -.4883770249F. 01 -.1253294514£.01
-10,0000000000 5,.5129700000 5,4709339864 -.9707601336F_01 o) 6694452N06EL01
-8,0000000000 5,521990n0N0 5,43152209126 -8ATAgNRTGOELOT -.1571337279E.01
-6,0000060000 5,5315901000 5,4572648964 ~.7634610344F_01 1344000451£.01
-4,0000000000 5,5615700000 5,4a50113130 -.5A05443700F 01 101151212501
-2,0000000000 5.5527900010 5,5194A92391 ~.3130A760RTE.O1 9QT122324E-02
.0000000000 5,5636800000 5.,5566432942 -.7036705307F.07 266757464E-07
1,0000000000 5,569/70N0N0 5,5759712171 L&101517135F 07 «10953946A5EL02
2,0000000000 5,5762501010 $.5954864529 .1923645292F .01 «3449711351E-02
3,0000000000 5.5828600000 5,6149432823 3208326723001 574674312007
4,0000000000 5,58975070nn 5,6340873356 L46429733544E_01 «79246B6873F.02
5,0000000000 5.596060700 $,652A555954 .5569559537F.01 .99510464025E.07
6,0000000600 5,6062640000n 5,62017573A7 JAR1I579RTHE_DY L 1180102721E.01
7,0000000000 5,6113907000 5.6%69658571 .75075RSTOQE_01 .1337799869£.01
8,0000000000 5.61379000n0 $.7021330746 L8736307664E.01 .1465234015E.01
9,0000000000 5,6278300000 5,7155729399 LB7T42939G4F 01 «15%9090092E-01
10,0000000000 5,636160M0000 5.7269678099 .9NB07R0QBTELO1 2161116451 6E201
11,9000000000 546439800010 5,73159A52652 .9200526525€ .01 163016R86T6E01
12,9000000000 5,6517500010 5,7422162092 .9048420924E.01 «160101R0602E01
13,9000000000 5,660540N0N00 5.7654727062 .8493370620F 01 <1500436697€201
14,0000000000 5.667550"000 5,7451855p890 .776155A901F-01 +»1369825274E-0)
15,0000000000 5,67456070n0 5,7417018871 hAGGTRBTIZELO1 117087293301
16,0000000000 5.6764400000 5.7324821563 .5604215630F.01 «9872764673E-02
17,0000000000 5,68091070N0 $.7191579377 .3R247A3769F .01 L6TI26955RTE-02
18,0000000000 5,68024000N0 5,7005288227 J2N7RAP22TIELOL 3571826906E-D2
19,0000000000 5.6776000000 5,6760614694 --1538530603F-02 2709825636E-03
20,000000000C 5.660760M000 S.665187388A -a18572611376.01 27%0975377E=07
21,00000060000 5.636210M0000 5,6N171034130 =.?R90658705F .01 -.5128727823E-02
22,0000000000 5,6103p00000 5.5617732547 . 6A6NE74581E.01 -sR663717219E.02
23,0000000000 5,5664000000 5.5079314556 = 5R4ARS444L2E.01 <+1050383451E.01
24,0000000000 5,510000n0n0 5.445Nq03358 -a669N966616FL01 ~e1178033832E201
25,0000000000 5,4519507000 5,37255nA848 -.79359931519E.01 -21456347090E-01
26_0000000000 5,37731070%0 5,2A94149869 -.R769301308E.01 -1630797054E-01
27,0000000000 5,2743500010 5.1956178856 -.7RT3211437E.0 ~.1492735870E.01
28,0000000000 5,175710r0M0 5,08003264232 -.8677757478F.01 ~a165731N0336E-01
29,0000000000 5,03454000n0 4,0120272599 =.56251774008E-01 <e126417766N9E=01
30,0000000000 4,9002R0r0NN 4,R614695642 -.5RAIN435R0E.01 -.12001644396E.01
31,0000000000 4,737R90N0N0 4,6980195508 «22987044921E.0 A415233197E=-02
32,0000000000 4,553500n000 4,5416757532 ~.1217624675€6.01 ~26734258T74E=02
33,0000000000 4,3796300000 4,3724651114 =.71348A8438E.02 ~.1625107502E.02
34 0000000000 4,155200M0n0 4,1911289617 235928961 T0F.01 JR646TLb656E=02
35,0000000000 3,932660M000 3,9983155228% .6569522R2TELNY «1670503636E-0)
36,0000000000 3,724870M0N0 3,79534474633 JT06TATHIZLELD) +1892059678E-01
37,0000000000 3,5152¢070n0 3,5436210890 .6R8331N8RIIEOT «19438250R9E.01
38,0000000000 3,3094100n000 3,3650179299 .5540793GB6F_01 «1674153144E.01
39,0000000000 3,109560M0N00 3,1416529922 .3209599219E.01 _10320750295-0!
40,0000000000 2,8896500000 2,9158408308 .2419aR3080E.01 +9066437390E=02
41,0000000600 2,6R0230M0n0 2,6900471555 L9R17155500F.02 «3662802379E.02
420000000600 2,4640600000 2,4667039319 .2468931R99E .02 .1075027383€.-07
43,0000000000 2,22779070n0 2,2482110882 .?h42108821E.01 .9166522970E.02
44,0000000000 2,0177307000 2,0367490179 .1601901793E.01 «9425947935E.02
45,0000000000 1,8231000000 1,8342534032 J1115340317E.01 611782303502
46,0000000000 1,63029000n0 1.6623278751 .12037R7512€.01 +7383885760€02
47,0000000000 1,465040M0N0 1,4622112023 ~.?R2B797646E.02 ~a1930867175E-02
48,0000000000 1,3123200000 1,2047606181 -.1755538193£.01 ~.1337736370€.01
49,0000000600 1,15820000n0 1,1404821278 1771787221E.01 «s152977656BEA01
50,0000000000 1,0273700000 «9995165909 27B5040914E-01 ~e27109450R4E 201
52,9000000000 «76306450000 27567500611 «eh?96938808E.07 «e0249761000E02
£4,0000000000 »5438080000 .5627126236 .1A9N&A2362E.01 .3476341579E..01
56,0000000000 4007300000 «4113859297 L1065592974E .01 .2659129525E.01
58,0000000000 22937570010 +295R478204 .2110820398E.02 2 7185400337E.07
60,0000000000 +2079A10000 +2093566505 13756504 79E02 «6614308416E.02
6%,0000000000 +O0B&19800N0 «08199465718 4704328241E.02 wekBT7473194E-01
70,0000000000 .0330C700N0 «0293478242 16661 75781E-02 -+1110120817E 00
75,0000000000 .0130282000 «0114051002 ~.1623A99801F .02 -+10923226%%E 0n
40,0000000000 «007379r400 +0N8TA7IR4T L1407544735E-02 .1907283539E 0a

Maxymitm ARSOLUTE NIFFERENFF =
MAXTMIIM RFLATIVE DIFFERFNCF =

.9203601336E-01
«1907283539E 00



TABLE B8. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO. PROFILE NO. 913, APRIL, 45°N

FCEFF 1€ 1F:TS OF TF NUMFRATOR

COGEFFICTIEMT OF H TN THF  D=TH POWFR s5665251250E 01

®
COEFFICYFMT OF H 17 THF l=Th POWFR ¥ «1635370700E01
CCEFFYCIFMNY OF H 17 TuE  2aTh PNWEP = 17554731 84E.04
CCEFFICIFMT OF B 1Q THE  3=TH PNWFR 2 =4341203636%E=N4
COEFFICIFNT OF H 1o THF  4=Th pawFQ = +3730450771E-07
COEFFTCTEMT OF H 10 THp  S=TH POWER = +3161237360c08

CoEFFICIFNTS OF THF RENOMTNATOR

COEFFICTFMT OF H TN THE  2-TH PAWFR = +0000N0000NPE~80
COEFFICYEMT OF H T ThF  &4uTh POWFR = .00000N000NE .80
COLFFYCTFMT OF H TA THF  g=TH PNWFR = 013626844653E=00
COEFFICIFNT aF H To TWF  BeTh pawFg = «7714349709Ea14
ALTITUCE H OBSFRyFD CALCULATFD ARSNLYTE RELATIVE
RADYAT JON RADTAYTIAN NIFFFRENCE DIFFERENCE
~30,000000000C 5.541740r0n0 5.5406971643 - 1N428356T6F.00 ~«1821783837€.07
«25,0000000000 5,555450r0n0 5.,6218637424 .6A39374237F.0) «119511N070E.01
-20,0000000000 5.5707500000 5,50025R86264 .950RRA2A40F N7 «1706926830E .07
-1%,0006000600 5,5879p000N0 5,53165974014 «.513RQ59A55F .01 -.91064535%7F 02
-10,0000000000 5.607560N000 5.53IBNAR6ARA ~l6R6T131624F 01 122462026 7E01
-8,0000000000 5,8162R00000 5,553na91500 «.A?39AA&G95E 01 1110892797€.-01
«~6,000000000¢C 5.625470M00A 5,5755513318 -.%991846A21F_00 8736ARGKQE D2
-4,0000000000 5.,6353300000 5,6N24322130 ~.3289778696F 01 583777471102
-2,0000000000 5.64590000/0 5.6329034748 =.1299652518E.01 =+23N1940379E.02
,00006000000 5,65720000n0 5,6652512592 LAN51259] 96EL07 »142318R007E-02
1,0000000000 5,663140M000 5.6R1506660% JVRLLK4G052F .01 «32572813RBE-0?
2,00000G000C 5,6493000000 5,6077405794 J2R4LNETQG4F 01 «5016594542E.02
3,0000000000 5,67%3600000 5,7134983524 .3R63835275F 01 +HROB6BAZTHELD2
4,0000000000 5,6A15400000 5,7284448695 L6710486946F 01 «8290862946E.02
5,0000000000 5,68849000n0 5,7629666205 LSL676A2047F 201 957628236207
6,000C00N0UND 5,69556070n0 5,7562198400 L60679R4084F L0 .10653aR493E-01
7,0000000000 5,7030707000 5,76824R2747 LAR17A27467F .01 21142062961F.0!)
8,0006000000 5,7108500000 5,77R7603445 67910 14446F 01 «1129166002E-01
§,00000060000 5,71p86010ND 5,7775357309 LARET573Nq0F L0 «1200A639a9F..01
10,0000000000 5,7273a0r0A0 5,79431930158 .6092038149F .M .11685R4320E.01
11,0000000000 5.73£164000n0 5,798R34A9824 62696982427 .01 «1093016949E.01
12,0000000000 5,7450000000 5.8007899462 .55789q4619F .01 4971104372207
13,0000000000 5,755140r000 5.70596409580 .4470099RB4E01 27768707423E02
14,000000000u 5,762300M0N0 8,795A516724 .12353482A3F.M +57AB221910E.02
15,0000000000 5,764%8500000 5.7377955408 .2290555078F.01 397328323607
16,0000000000 5.7665400000 5.7750244094 112844053800 «1957535916F..07
17,0000000000 5.752000100n0 5.7592345116% .7236116520F.02 .1258017997E-02
18,0000000000 5,72762000r0 5,73741770024 _9A%NNN2345¢ 02 171973740307
19,00000u0000 5,690200n0n) 5.7799055024 .197n550237F .01 »3463N50712€.-02
20,0006000000 5,65592000n0 5.675RAN923A .1994092375F 01 +35256728R0E=0?
21,0000000000 S.60234000P0 5.634594A8660 .1223486600F -0 +%7%3A01255E-02
22,000000000u 5,535940n000 S,5851112774 .4q37122758E.01 891830073202
23,0000000600 €.4766900°0r0 5,527164R7543 JSN4TRT5430E-01 2821701R729E-02
24,0000030000 5.39467070n0 5,4592651533 L6462615335F.01 .1197963052E.01
25,0000000000 s,3144200000 $.,380r137425 «AR3IQIT424BF N +126931704RF01
26,0000000000 5.,2658607°000 5.2908624151 L4%500241508F-01 «R578653467F 02
27,0000000000 5.14003000N0 5.18866403249 L4A61032493E.01 9457206461 E-02
28,0000000000 5,03653000n0 5.0734470457 .3A91708572F.01 +7329865148E..07
2§,0000000003 4,894612000M0 4,Q9447344237 506144236 7F 01 «103413R448E.01
30,00000G000u 4,7601000000 4,8N21411389 .4206113890F.01 »AB261BRORGELO2
31,0000000000 4,600940M0N0 4,66560R9992 666RRI9919EAD1 »9712972768E-02
32,0000000000 4,4230000000 4,475434983%4 .5243498340F.01 211855%07109F~01
33,0000000000 &,2%5R50070M0 4,29721143277 .135343276AF..01 2787453275 1E.02
34,0000000000 4,0544000r0 4,0064684023 .6182840232F.M 1031567271201
35,0000000000 3,848230r000 3,RQ04718211 .4224142107F .01 «1097694812E.01
346,0000000000 3,6443000000 3,6752745374 +3N976%83738E .00 aR%9Q44TT3SELD2
37,0000000000 3,4222907000 3,4531570095 .3N867N094R€.01 «9019402042E-02
33,0000000000 3,2041000000 3.2264595732 .?7235557322F.01 «A978425525E.07
39,0000000000 3,0012107000 2,9976904771 «.7%19522870F .02 =al1172701301E.02
40,0000000000 2,78792000n0 2,7494199861 1A50001389E-01 «s6635776453E.02
41,0000000003 2.58175010n0 2.5441699641 3758005590E-01 ~214556039R4E.01
42,0000000003 2,36199000r0 2,3243087475 «.376A123248E.01 =e15953171P9E.01
43,0000000000 2,105320100n0 2,1110609098 .6840909793E.02 .3154346984E-02
44 ,0000000000 1,83380000n0 1.,9789376168 276137416 77€.01 «1334410063€E-01
4%,0000000000 1,6R6320100r0 1,7166927802 .3A37278018F-01 .1801127910E.01
46,0000000000 1.5104500000 1.5363045079 “25R46450787F.01 «1711038570E.01
47,0000000000 1,363010n0n0 1,3684R02302 .%5470230200E.02 «401334581NE-0?
48,0000000000 1,225190M000 1,2135811406 11608A5942E.01 -e0475150321E.02
45,0000000000 1,082770n0n0 1,0716606A28 111093171 7£.01 ~e102600R956E-01
50,0000000000 «9625320000 29425115064 2602040362F .01 «e20799727R3E.01
52,0000000000 « 7296040000 «7206980444 =.8905955434€.02 -a122065605%9E.01
54,0000000000 «533913n0n0 «5431550454 «97420465354E.02 «1731002121E.01
56,000006000U «39738300n0 «4036A92410 «6306261R49E-02 «15R6943037E-01
58,0000000000 .29188500A0 42559059994 .6020969401E.02 «1377597136E01
60,0000000000 22058620000 «213R2A7975 -793A797503F.02 +3854A35304E.01
65,0000000000 20868555000 «0R8AATI933 .2031893272E.02 «2346794355E.01
79,0000000000 034pR1M0AD 41334021338 14TRARG162EL0? =e%23977030E201
75.000000000u «015061%0n0 «01374871 76 1A12782354E-02 - 1203586843E ON
80,0000000000 +00832816n0 «0N97110541 .1182804084F =027 «1660503742€ On

BAXTMIM APSOLUTF GIFFERFMCF =
MaxTmliM RFLATIVE NTIFFERFNCF =

+AR67573090E=01
»1660503742€ 0N
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TABLE B9. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 923, APRIL, 60°N

FQEFFICTFNTS OF TuF NUMFRATOR

COEFFYCTENT OF
COLEFICTFYYT DF
fCLEFYCTFMT OF
CCEFFYCIFMT OF
CCEFFYCTFNT OF
CCrepYCTENT OF

1C THF  Q=TH PPwFR = «5778565490E 01
TC THF  Ll=TH POWER = +1292745930E.01
TN TKF 2Tk POWER = -e 952606255703
Tr THF  3«TH PNWFR = =e3451216935F=04
TA THF  4=ThH pPNWFR = «40100539044E~06
TP THE 5<TH POWER = 2175364094 R 209

IITIXIIT

CAEFFICIFNTS OF THF NENOMINATOR

+0000N000UNE=BD
-a2170418613%€_06
+3070133161E-00

CCEFFYCYFNT QF H T0 [HF  2=-Th PRLFR =
COEFFICYIFMT OF H TO ThF  4.Th PAWFR =
CQEFFICTFMY OF H TC THF  =TH POWFR #

=

FOEFFICIFNT OF H Te THE  8=Tk Drufp «.4951500679E=13

ALTITUDE H CRSFRYFD CALCI.LATFD ARGALLTE RELATIVE

RADIATICN RATIATION NIFFFRFMCE D1FFERENCE
-30,000000000¢ S,6072p0M0N0 5,700n076466 +9272266663F 201 .1653611851E.01
-25,0000000000 5,6183307010 5,65417293297 .3569932965E£-01 «6356082079E.02
-20,0000000000 5,630630M000 5.57115235495 - 6N10K465052E 01 ~a1067490601E-01
.15,0000000000 5,6444407000 5,5435753214 Q4BR4ATRLZ2ELDY ~.1601023129E.07
-10,0000000000 5,66016070nD 5.6031035686 §705643163F_01 ~a1008035664E01
-8,000000Q000 5 ,6670807000 5,63310043g7 2a979%56131E_01 ~e5113667234E02
-6,0006000000 5,67435070n0 5,6762172335 LYR57293479F 02 327313246807
-4,0000000000 5,682170700N0 5,7142419491 .32071q49L1E.01 2564431356802
+2,0000000000 % .69049000n0 5,7692033144 JSRTII3L444E0Y .1031776591€.01
.0000000000 5,699230°0n0 5,7765654q81 .7933%49809F .01 .139203A891£.01
1,0000000000 5,703910°0n0 5,7905073451 «RA59719507€.01 «1518211106E-01
2,0000000000 5,7087010nn 5,an03159%448 «9156954678F .01 +16060096G0E =01
3,0000000000 5,71352000na0 5,8079732236 941532235701 16478157100
4 ,0000000000 5,71907070n0 5,a132370012 961670011801 J1666543952F.01
5,0000000000 5,7245200nn 5,8100734431 .9155344308F .01 +1599321220E-01
6,0000000uN0 5,73C17GMGrD 5.,3164365193 AR264651934E.01 +1505444330F.01
7,0000000000 5,736030°000 5,3142953744 LTR2653T440E01 213644519 T7T1E.01
8,0000000000 5,742120700n0 5,3n366472601 .6752726011F-01 «1175998762E-01
9,0000000000 5,748640°0nD 5,3726A90568 L5404905AR2E .01 .24N2385978E-0?
10,0000000000 5,7554001°0nn 5.7928179419 T .3741794186F-01 «6501362522E-07
11,0000000000 5,76231070A0 5,7RIAT1G2143 LIRING21433F0N «3177408770E=02
12,0000000000 5,76883070n0 5.7h59554539 «.?2QT4546063F.07 -sB15623R030E-02
13,0000000000 5,77479000n0 S,7684551823 «.?6334a1770F 00 «et560307422E=02
14,0000000000 5,7774000000 5.7233i012135 <490087R653E.0" -sR4GB422506E-02
15,0000000000 5,77433070n0 5,1052189149 £91110AS06F 01 »119A067603E01
16,0000000000 5,76686070n0 5,4678964655R 789%534616F.01 -e1526145621E01
17,0000000000 5.7444300000 5.6497148039 9521519612F.01 «a1657522089E-01
18,0000000000 5,7087707000 5.6155557504 -.9321474963F.01 -a16128254%3F.01
19,000000000u 5,66975070n0 5.57747560564 -.9727439456F .01 «e1627484125E01
20,0000000000 5,6096a01N0N0 5.53435R3992 =.7532140083E-01 ~e1342707620E-01
21,0000000000 5,.53%520°0np 5.4956018544 «.5043816344E.0) -e©1110567979E-02
22,0000000000 5446175400000 5,430n700542 1751994576F .00 216120627€-0?
23,0000000000 5,371570"0n0 543470524865 -ok517513516F-02 +e«A%10043091E-03
24,0000000000 5,26A72000r0 5,2955A12140 «26B6121396£-01 +5098242830E-02
2%,0000000009 5,16064070N0 5,2195577567 .S191375674F..01 «10447881R0E-01
26,0000000000 5,076530N0r0 5,1220211421 .4A08116210F.01 «9078724735€-02
27,0000000000 4,953220M070 5.,0196479040 .5442790398F .01 «1341)05642E-01
28,0000000000 4,0692709000 4,913R137877 .5554378748E-0! «1145641387€.01
?9,0000000000 4,705070°000 4,7146A53817 .6959538175F-01 «1479157202E-01
3€,0000000000 4,59422070n0 4,6316979579 374779570401 +A157632208E-02
31,0000000000 4,49829070n0 4,6797136383 ~.?355636172E.01 -a5236737008€.02
32,0000000000 443724907000 4,3039920429 ~.hR49795T0BELD) -e1566566352E.01
33,000000000¢ 4,2n9190°0n0 4.1201442148 ~.3804578360F .00 e 200224R292E-01
340000000008 3,948360707n 3,97434n6265 ~.2601937368F 01 ~.60A3379803E02
35,0000000000 3,6853407000 3,7182n55425 LA286558253E.01 «R917926134E-02
36,0000000000 3,4486907000 3,5037938472 .553034718E.01 .1603711978€.01
37,000000000C 3,208500M0n0 3,2r35110054 .7%01000554E-01 233785275201
38,0000000000 2,98504000m0 3,N0599945547 L7493655468E-01 +2510384823E-01
34,0000000000 2,78247070Nn0 2,81600147491 L4k53147912F,01 «1668111832g.01
40,0000000000 2,597680M70n0 2,6142331510 .1#55919099E.01 6374607723E-02
41,0000000000 2,414080M000 2,39712593870 . 1482061303E.01 «e6967711523E-02
42,0000000000 2,21649070r0 2,1171345229 =.2915347711E.01 ~a1315299284E.01
43,0000000000 1,98292007000 1,9R63RA7770 .366B77T053E.02 o17493277R6E.02
44 ,0000000000 1,78090000n0 1,7559305603 .1503056027E-01 8439867636E.02
45,0000000000 1,601q9500000 1,4170579208 .1505742082F0) «9%05752108E.02
46 ,000000000C 1,44437070n0 1,4506524514 .hN92451615€.02 «4218068311E.02
47,0000000000 1,31172000n0 1,2964A70042 ~.1525299584E.01 -e1162824066E.01
48,0000000000 1,18648070n0 1.1550756878 «.3180431222F.0) ~e2679656935E.01
49,0000000000 1,0570507000 1,0267310225 «.3101887748F.0) «e2934435358E.01
%0,0000000000 «9664410000 .9088722936 ~.1756070663E.01 <e3969471571E-01
52,0000000000 .73151270n0 »TNT6 784607 ~e?383353933E.01 ~+3258120077€201
54 ,0000000000 256437850000 »5456775R63 .1A925R6283E.02 «3480394427E.02
56,0000000000 +406986N0N0 «4166127439 .9626743918E.07 «2365374710E-01
%8,0000000000 42981320000 231457414589 .1639216582E01 +5498291300€.01
.60,0000000000 «21166670n0 02341147289 227448T72892F 01 1060573211 00
65,0000000000 »09058592010 1000319295 .9462709548E 02 «1062374759E 00
70,0000000000 0386542010 0173051743 s 1R84GO2E TRELOT —.487632N230E 00
75,0000000000 ,01746150r0 «1356R37579 L1182321579F 00 +6770408092E 01
80,0000000000 «009%101@8nn +0005260941 «o89B845R5861E.02 -e94466821114E 00

MaxtMM ARSOLUTE DYFFERENGF =
MaxtMiym RELATIVE NIFFERFNCE &

.1182221579F @9
«£770408092E 0Ot
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TABLE B10. - RATIO OF TWO POLYNOMIAL CURVE FIT
: TO PROFILE NO. 933, APRIL, 75°N

COEFFICIENTS OF THE NUMERATOR

CCEFFTCIENT OF H TO THE O=TH POWER = *5627653596E 01
COEXFICIENT OF H TO THE 1«TH POWER = «1400536285E-01
CCEFFTCTENT OF H TO THE 2=TH POWER = ~»3787469612E=03
COEFFICIENT OF H TQ THE 3=TR POWER = «s4586194649E=04
COEFFICIENT OF H TO THE 4«TH POWER = 04661623895E-08
COEFFICIENT OF H TO THE S-TH POWER = »1200355700E~09

CNEFFICIENTS OF THE DENOMINATOR

CCEFFICIENT OF H TO THE 2=TH POWER = +0000000000E~80

CCEFFICIENT OF H TO THE 4=TH POWER = «1272882504EA06

CCEFFICTENT OF H TO THE 6~TH POWER = 2623262451510

COEFFICIENT OF H TO THE 8=TH POWER = «8202676172E-14

ALTITUDE H OBSERVED CALCULATED ABSOLUTE RELATIVE
RADIATION RADIATION DIFFERENCE DIFFERENCE

~30,0000000000 5.5191900000 5,59464643477 «7527434768E201 «1363865851E~01
~25,0000000000 5,5270400000 5.5509059201 +2386592011E-01 «4318029201E-02
«20,0000000000 5,5358800000 £,4863743026 «s4950569743E201 ~e8942696993E=02
«15,0000000000 5,5457200000 5.4594781312 -28624186878E01 «¢1555106799E-01
~10,0000000000 $,5568500000 5,4849108301 «e7193916186E=01 =¢1294603271E=01
~8,0000000000 5.5617300000 £,5073975252 e 5433247484E=01 ~e5768988218E=02
=6,0000000000 5.5668900000 5.53676A7046 ~43212129543E-01 5770061099E-02
=4 ,0000000000 5.5723300000 5.5652458006 ~e7084199373E-02 -e1271317272€-02
-2,0000000000 5.57815000M0 5,5968928115 «1874281155€01 +3360040792E002
.0000000000 5,5843600010 5,6276555958 «4329559578E-01 « 775300943 7E-02
1,0000000000 5,5876200000 5,6420360978 +5441609750E-01 «9738689728E-02
2,0000000000 5.5910000000 5,6553803401 +64380346010E-01 2115169991201
3,0000000000 5,5944800000 5,6674037868 «7292378676E401 +1303499352E-01
4,0000000000 5,5981300000 5,67781649231 +7968492311E-01 «1423420376E=01
5,0000000000 5,601880r0N0 5,6863147878 «8443478779E-01 +1507258080E~01
£,0000000000 5,60575070N0 5,6925960674 «8684606742E401 «1549231903E+01
7,0000000000 5.,6098000000 £,6963422109 +8654221089€401 «1542696903E~01
8,0000000000 5.613960n0N0 5,6972264649 «8326646488E-01 +14832037643£401
9,0000000000 5,6182900000 5.,6949108985 +7662089850€-01 +1363776140E~01
10,0000000000 5,6230000000 5,6890454794 +6604547937E-01 «1174559477E-01
11,0000000000 5,6275700000 5.6792672715 «5169727145E.01 «9186428899E-02
12,0000000000 5,6307600000 5,6651998454 ©3443986340€.01 «6116376014E-02
13,0€00000000 5,63231000n0 5.6464530051 +16414300514E01 225110487 18E202
14,0000000000 5,6300900000 5.6226229576 ~e7467042431£.02 ~e1326274083E-02
15,0000000000 5,6226600000 5,5932930497 «s2936693028€-01 ~e5222960356E-02
16,0000000000 5.6064800000 5,5580353807 ~e4844461930E-01 =4 B640826205€-02
17,0000000000 545869300000 5,5164130547 *e7053694526E=01 =41262530458E-01
18,0000000000 5,5483100000 5,6679839752 -e8032602481E01 ~e1447756611E-01
19,0000000000 5,4921000000 5.41230586915 ©.7979430851€01 -~ 1652892491E=01
20,0000000000 544337200000 543489419243 «e8477807573€~01 ~e1560221648E-01
21,0000000000 5.3442300000 5,2774708179 «e6675918208€-01 ~e1249182428€-01
22,0000000000 5.2363400000 5,1974950887 «03804491132E-01 ~eT418332523E402
23,0000000000 5.138920N000 5,1086561482 =¢3026585103E-01 =+ 588953551 2£402
24,0000000000 5,0129600000 5.,0106331823 «¢2321817708€-02 «e4631530231Ea03
25,0000000000 4,872810n000 4,9032040286 ¢3039402855E01 «62374T4509E=02
26,0000000000 447608900000 «7861925197 +2530251967E-01 «5314661686E=02
21,0000000000 4,6020400000 4.6595467558 «5750675584E-01 +1249592699€-01
28,0400000000 4,4722207000 4.5233303386 +5111053663E-01 ¢1142864865E-01
29,0000000000 4,3009600000 4,3777459525 +7678595251€.01 «1785321262E-01
30,0000000000 4,1724800000 ©,2231489235 +5066892346E=01 2+1214359888E+01
31,0000000000 4,055870A000 4,0600613209 «%191320928E~02 +1033396270€-02
32,0000000000 3,9222900000 3,8891782513 «e3311174868E-01 «eB8441943018E02
33,0000000000 3,7812500000 o 7113691534 «e6988084663E01 -,1848088506E-01
34,0000000000 3,58957000n0 3,5276715943 ~+6189840565E.01 «e1724396116E-01
35,0000000000 3,3883000000 3,3392770521 ~e4902294786E-01 s 1446830206E~01
14,0000000000 3,1831800000 3,1475085264 «¢3567147563E.01 =-e1120623893E201
37,0000000000 2,9636300000 2,9537904683 +1016046826E-01 03651679816E-02
38,0000000000 2,7178400000 247596122760 «4177227603E01 +1536963974E.01
34,0000000000 2,5283100000 2,5664971401 ©3817714012E401 2150998651 7E-01
40,0000000000 2,3490200000 2,3759086657 «2688866571E-01 2 114467589%E-01
41,0000000000 2,1813500000 2,1893078702 +7957870199E402 +3648140008E=02
#2,0000000000 2,0038400000 2,0080132178 «%17321 7836E-02 +2082610306E+02
43,0000000000 1,7983100000 1,0332160696 «3490606937E01 «1941048516E401
44,0000000000 1,6234600000 16659434193 «4268341930E.01 +2616846229E-01
45,0000000000 1,4671600000 1,50703¢1125 +3987911250€.01 22718118123E-01
46,0000000000 1,3292000000 1,3571539973 +2795399727€.01 +2103069310E+01
47,0000000000 1,2119000000 1,2167447369 484473691902 +3997637527E-02
48,0000000000 1,100%600000 20860804039 «s1447959614E.01 «we1315857133E.01
49,0000000000 «9836710000 +9652555278 e 1841547224E.01 =+1872117023E«01
50,0000000000 +8823200000 »8542080145 «e2811198550E.01 »e3186143972E-01
52,0000000000 +6783340000 «6605420204 -e1779197962€.01 -22622893680E01
84,0000000000 +4982910000 25022864485 23993448338E.02 +8018303638E-02
56,0000000000 +3723310000 +3735518100 «3220810023€402 «8650394469E=02
5g,0000000000 +2729940000 «27394678370 «2973837009E<02 «1089341527€a01
60,0000000000 «1926530000 «1991430064 «6488806421£.02 «3363095558E-01
65,0000000000 +0815581000 «0808136040 -e 7424960304£403 ~e9104113903E+02
70,0000000000 +0346008000 20292743586 «e8326431413E.02 ~e1539398481F 00
75,0000000000 +0156575000 «01208768153 e 3869818489E.02 «+2279941535E 00
80,0000000000 «00866158n0 +0108535340 02391955952E.02 22826843157€ 00

MAXTMUM ABSOLUTE DIFFERENCE a
MAXTMUM RELATIVE DIFFERENCE =

«8684606T42E=01
«2826843137E 00
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RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 943, JULY, 20°N

TABLE Bl1l.

(OEFFICI-ENTS OF THE NUMERATOR

COEFFICIENT OF H TG THE O~TH POWER = +5%29777767E 01
COEFFICIENT OF N TQ THE leTH POWER = 0 1651925483E-0]
COEFFICIENT Of K TO THE 2=TH POWER & «3402342068E-03
CCEFFYCIENT OF N TO THE 3=TH POWER = =s3279409310E»04
COEFFICYENT OF W TO YTHE 4=TH POWER = -s2665792918E~06
CCEFFICIENT OF H TO THE S=TH POWER = +5534068013E-08

CNEFFJCIENTS OF THE DENOMINATOR

CCEFFICIENT OF M TO THE 2«TH POWER = «0000000000E~80
COEFFICIENT OF H TO THE 4~=TH POwER » «s5857232875E=07
COEFFICIENT OF N TO THE 6=TH POWER = +2043560208E.09
COEFFYCIENT OF H TO THE 8=TH POWER = »s8213926463E~14

280

ALTITUCE H OBSERVED CALCULATED ABSOLUTE RELATIVE

RADIATION RADTATION DIFFERENCE DIFFERENCE
«30,0000000000 $,4500900000 5,3721507504 «e7793924956EL01 «e1430054358E=01
«25,0000000000 5,4628400000 5,.5461271986 +8328719862E.01 «1524613566E-01
-20,0600000000 5,4772600000 5,5193764857 42116485710} «7689336781E~02
«15,0000000000 5.4935600000 5.4546282466 .,38931753&02-01 «a TOB6798615E-02
«10,0000000000 545123700000 5,4294586098 «+8291139020E=01 504096971E»01
«8,0000000000 5,520660n0N0 5.4352115185 8564048152E.01 -'154779Q615E-0!
«6,0000000000 5,5295700000 5,4693933738 8017662622E01 ~e1649961321E01
»0000000000 545390100000 5,4708519817 6815801829€w01 =41230509031E=-01
«2,0000000000 545491500000 5,4981635048 5098649517E=01 «s9188163083E-02
0000000000 5,559970n000 5,5297777668 8430287114E=02
1,0000000000 545656600000 5,5667065442 40578 T600E~02
2,0000000000 545716000000 5,5641162338 «e7483766240E402 = 1363198785602
3,0000000000 5,5777300000 5,5818192211 24089221125€02 +7331335732E~03
4,0000000000 5,5841300000 5,5996215333 +1549153328€201 *2774207136E=02
50000000000 5.59006000N0 5.6173315352 «2727153523E-01 «48TB5T0479E=02
60000000000 545969000000 5,6347557553 «3785575532E<01 +6763700498E-02
7,0000000000 5,6039400000 5,6516958248 24775502484Ea0] 521830148E«02
8.0000000000 5,6111600000 5.6679445249 +56786452695E201 +1011392617€-01
9.0000000000 5.6185600000 5.5832809438 «6472094383Ex01 «1151513370E01
10 0000000000 546257900000 5,6976647626 «T167476263E01 «1274039071E#01
11,0000000000 5,632810n0n0 5,7102297051 »T741970512E401 +1374441977E-01
12.0000000000 5,6385700000 5,7212762137 +8270621371EL01 21466794129F-01
13, $0060000000 5,6448600000 5,1302634495 «B8540344951EL0) «1512941854E-01
1420000000000 5,6525300000 5,7368007625 +8427076248E01 «1490850336€=01
15.0000000000 5,654950n00N0 5,74043p8044 +8548884440E.01 +1511752436E<01
160000000000 5,56565300000 5,7406608667 «8413086670E.01 »1487322912E«01
17,0€00000000 5,670440N000 5,7368740190 +6643401901E.01 «1171886904E=01
180000000000 5469144000N0 5,72084020086 +3696200861E.01 «6494315702E002
19,0000000000 5,703670N0N0 5,T14479254% «10809256444E=01 «18951402264E=02
20,0000000000 5.70%7900000 56942477110 vs1154228902E-0] =¢2022908138E=02
21,0000000000 5,688310n0n0 5,6667574678 2155253224€.01 =+3788916610£-02
22,0000000000 5,6636900000 546309724793 3271752068601 «s57TH714594E=02
23,0000000000 5,6223000000 5,5857829408 669503925 1E=02
24,0000000000 5.5677100000 5,5300250883 768332348E-02
25,0000000000 5,5155700000 5,4625155038 619041409E«02
26,0000000000 544466700000 543820842491 «1185784175E~01
27,0000000000 543522300000 5,287635276% =, 1206874936E~01
28,0000000000 5,258850r000 5,1782054883 8064451169E201 =s1533500893€-01
26,0000000000 541169100000 §,0530371443 638728537301 s 126827V025E=01
30,000000000¢ 449694700000 4,9116561489 5781585112E-01 ~e1163420870E-01
31,0000000000 447757300000 4,7539371927 2179280731€01 -s#56326107TE~02
32,0000000000 445611200000 4,5801903640 +1907036403E.01 «41BL070444E=02
33,0000000000 4,3703600000 443911906960 +2083069597E.01 «4T6635699BE.02
34,0000000000 %,1366901000 4,1882123306 +5152233063E.01 0 1265496535601
35,0000000000 3,9057100000 3,9730184749 +6730847494E401 «1723335192€-01
340060000000 3,68573000n0 3,7478174031 +6208740307€.01 ‘e1684334762€.01
37,0000000000 3,4540000000 3,5151830145 +6118301454EL01 « 177136699201
38,0000000000 3,2292600000 3,2779452182 «4868521825E.01 +1507627700€~01
39,0000000000 3,01848000n0 3,0390597334 «2057973339Ea01 «6817912788E=02
40,0000000000 2,7916860n000 2,8014498394 +9809839350E.02 «3513980696E-02
41,0000000000 2,581510M000 245679735222 «e1353647784E.01 -e5243627892€-02
42,0000000000 243685200000 243411081900 2741181001E01 -e1157339183E«01
43,0000000000 2,1452500000 2,1230620358 218796419E401 =s103283379E=01
44,0000000000 1,94549000n0 1.91%6169722 987302783€-01 535301484E=01
45,0000000000 1,7569700000 1.720123759% 3684624063Ea01 «e2097148829E~01
46,0000000000 1,5672000000 1.5375062817 296937183301 ~e1894698719E-01
47,0000000000 1,3887500000 1.3682893998 2046060022401 «e1473310547E=01
48,0000000000 1,222490n000 1,2126435756 ¢ 8024400790E=02
49,0000000000 1,093130n0n0 1,0706393925 -e2075748480E=01
50,0000000000 «9594020000 «9413058722 886188249E=01
$2,0000000000 #7311560000 »7198982986 ve1125770144E-01 ~315397126%2E~01
54,0000000000 +5377280000 5626714293 «4943629271E=02 9193178096E-02
56,0000000000 +397021N000 +4030738711 «6052871105E=02 «1524572026E=01
58,0000000000 «2895091000 42946468753 #5137875317Ee02 T1774685871E01
60,0000000000 22013460000 «2115217349 »1017573488E.01 +5053854996£401
50000000000 «0778741000 20832173736 8343273594E-02 +6861425806E=01
700000000000 +0280959000 0260644383 031461665E.02 23065592201
75,0000000000 2009934000 +0068039739 ©¢3130026146E=02 =¢3150821568€ 00
80,0000000000 .0050781600 «0073034933 +2225333306E.02 +4382164615E 00

MAXTMUM ABSOLUTE DIFFERENCE = +85468884440E=01

MAXTMUM RELATIVE DIFFERENCE =

+4382184615E 00



TABLE B12.- RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 953, JULY, 30°N

COEFFICTENTS OF THE NUMERATOR

CCEFFICIENT OF H TO THE O=TH POWER = +5588695283E 01
COEFFICIENT QF H TQ THE 1-TH POWER » «1618985834E.01
COEFFICIENT OF H TO THE 2~TH POWER = +3962018907E=-03
COEFFICIENT OF H TO THE 3=TH POWER « =e3262038628E=04
COEFFICTIENT OF H TO THE 4=TH POWER = =e2389618875E=06
COEFFICTENT OF H TO THE Se=TH POWER = «5278256114E«08

CNEFFICIENTS OF THE DENOMINATOR

COEFFICIENT OF B TO THE 2=TH POWER = «0000000000E~80

COEFFICIENT OF K TO THE 4=TH POWER +0000000000E-80

COEFFICIENT OF H TO THE &=TH POWER = 2 1401747847€=09

COEFFICTENT OF H TO THE 8~TH POWER = «775561009%E-14

ALTITUDE H OBSERVED CALCULATED ABSOLUTE RELATIVE
RADIATION RADTATION DIFFERENCE DIFFERENCE
=30,0000000000 5,507750n0n0 $,4354261681 ~e7232383188E01 =41313128444Ew01
-25,0000000000 5.,5208300000 5,5981740097 «7734400971€-01 «1400948946E~01
-20,0000000000 5,535610n0n0 5,5780698341 04245983412E.01 «7670308082€-02
-15,0000000000 5,552290n00Q 5,5200582076 e3223179237E.01 4580513488502
~10,0000000000 5,57146000n0 5,4953454600 611454003E.0] =s1366150704E=01
-8,0000000000 5,579960n000 5,4998805189 007948114E-01 .e1435126437E€401
-640000000000 5.5890200000 5,512478%879 2 7656141213E.01 =e1369496121E-01
~4,0000000000 $.5986300000 5,5322930413 «s8633695871E-0L =e1184874420Ex01
~2,0000000000 9,60893000n0 5,5581572988 =e8077270122E01 =e3052118892E-02
.0000000000 5,619210n000 5,5886952853 -e3051471467E-01 =e5430427884E-02
1,0000000000 5,6249950N0n0 5,6052484905 «s1974150946E-01 -+3509807921E-02
2,0000000000 5,631030n000 £,6223951400 ~e8634860002E402 =e1533442372E-02
3,0000000000 5,6372400000 5,6199312717 12691271729E-02 «4TT6094648E.03
4,0000000000 5.643740N0N0 5,65766472110 «1390721102€.01 +2464183506E.02
5,0000000000 546504200000 5.6753267472 +26490674720E-01 «640T946171E-02
6,0000000000 5,6573800000 5,6927457017 +3536570185€=01 +6251250871E-02
7,0000000000 5,664530n0000 5,7096698743 14513907426E-01 «7968864894E-02
8,0000000000 9,6718800000 5.7258523564 +5397235482E-01 +9515779040E~02
9,0000000000 5.6794000000 £,7410302118 «6163021181E-01 «1085153589E=01
10,0000000000 5,6868600000 5,754920%222 «6806052220E-01 21196803195E~01
11,0000000000 5.6934400000 5.7672150355 «7377583551E<01 +1295804215E=01
12,0000000000 5,6994800000 5, 7775790450 +7009904497E=01 «1370283692E«01
13,0000000000 5,70561000n0 £,7856377413 »8002778130E.01 « 140261569401
14,0000000000 5,7134300000 5,7909784244 «7754842637€001 «1357300717E=01
15,0000000000 5,71707000n0 5,7931399137 « 7606991373201 »1330575168€-01
1s,0000000000 5,7190800000 5,7916075666 «7252754665€01 «1268168073Ea01
17,0000000000 5,7327700000 5,7858071523 «5303719232€-01 »9251575123E402
18,0000000000 5,7531100000 5.7750999924 ¢2198999241€401 +3822279152€-02
19,0000000000 547644600000 5.7587709770 «s3681023031E=02 =49855256227E~03
2040000000000 547654700000 507360668682 =+2940313176E-01 -e5099867272E-02
21,0000000000 5.7472000000 5,7061173139 «e4108268612E.01 ,7148293886E-02
22,9000000000 5.7225000000 5,6680196928 «e5448030717E+01 ©+9520368225E.02
23,0000000000 5,6784000000 5,6208008798 ~e5759112022E401 e1014213887E-01
24,0000000000 5,618660N0n0 5,5634810947 =+5517890534E.01 -e9820652130E.02
25,0600000000 5,560210n0n0 5.4950169626 519303744E«01 «+11726492380E-01
26.0000000000 54852000000 5,4144127125 «7078728754E01 =e1290514248€-01
27,0000000000 54396520n000 $,3207200363 «e?7579996370E=01 =+1404608223E201
28,0000000000 54282290M000 5.2130944596 «s6919554042E~01 ~+1309953456E=-01
29,0000000000 5,1338200000 5.0908511234 =e4296887656E=01 -.8369766871E-02
30,0000000000 4,9856800000 4,95352564625 «e3215433750E.01 *06449338406E-02
31,0000000000 4,793030n000 4,8009384832 +7906483195€02 +1649579326€~02
32,0000000000 445832600000 4,6332433800 «4998330004E401 «1090563923¢€-01
33,0000000000 4,40400000N0 444509963374 «4699633736E-01 «1067128480E=01
34,0000000000 441934400000 4425514678745 a6172787453E-01 ¢14T72010639E201
35,0000000000 3,9843600000 4,0471627008 +6280270078E=0L »1576230581£=01
36,0000000000 3,780080n0N0 3.8287999456 04871994864E.01 «1288860173£201
37,0000000000 3,5617800000 3,6022658202 24048582018E-01 +1136873803E=01
38,0000000000 3,3470600000 3,3700379496 02297794960E-01 «6885114339E402
34,0000000000 3,1398100000 3,1347862730 «s3023726946E202 =+1600009836E202
40,0000000000 2,9132500000 2,8992586383 399136175€.01 802664291E-02
41,0000000000 2,699450n000 2,6681613552 328864479E-0] 233163970E+01
42,0000000000 2,4808200000 2,4380453605 06277443948E01 «s1724203685E01
43,0000000000 2,248040n000 242172091744 =+3083082558E.01 ~¢1371453603E.01
44,0000000000 2,0385200000 2,00%6217738 «e3289822624E-01 =¢1613828966E01
45,0000000000 1,8397800000 1,8048764178 ~e3490358224F-01 -e1897160652E401
46,0000000000 1,638270n0n0 1.6161690206 «e2210097940EL01 s 1349043772Ea01
47,0000000000 1,4492800000 1,4403020722 8977127785E-02 -e6194198350E202
48,0000000000 1,2753800000 1,2777137742 333776159E.02 +1829865733E«02
49,0000000000 1,1407000000 1,1285101345 218986553E.01 ~o10686302764Ew01
$0,0000000000 1,0011900000 «992522102% «eB667817499Ea02 -e8637515036E-02
£2,0000000000 « 7614691000 « 7586411091 =¢3027890936E.02 ~e3976381095E02
$4,0000000000 «56101000600 +5705280914 «9518091424€.02 ¢1696899245E201
56,0000000000 «4168120000 +4225023323 «9690332276E=02 ¢1365203563E-01
58,0000000000 +3049020060 «30780708189 +2905818913€-02 +9530337331£202
60,0000000000 «2115290000 02202728378 +8743837835E=02 41336356499E-01
6%,0000000000 20808347000 0863373132 702613162€.02 054659894E=01
70,0000000000 .0281127000 40276930102 196897681E03 =e1492883174€<01
75,0000000000 20093285800 40069531254 «92375454577E202 ~e25464626783E 00
#0,0000000000 «0044543400 20044473515 e 5728503815E.05 ~e1588849649E02
MAXTMUM ARSOLUTE DIFFERENCE s «8007948114E=~01

MAXTMUM RELATIVE DIFFERENCE s +2366426763E Q0

281



TABLE B13. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 963, JULY, 45°N

COEFFICIFNTS OF THE NUMERATOR

CCEFFICIFNT OF B TN THE O«TH POWER = +5956022607E 01
CCFFFICTENT OF H TN THE leTH POWER = «1698888463E.01
CCEFFICIF'T OF K TO THE 2=TH POWER = +2640227891E=~03
CQEFFTCIEMT OF H Ta THE 3=TH POWER * =e3717497647E0%
CCEFFICTIENT OF H TN THE 4=TH POWER = *a4481554430E=07
COEFFICTFMT QF H TG THE 5=TH POWER = +3718553645E=-00

CREFI 1CIFNTS OF THF DENOMINATOR

282

CrEFFTCTFNT OF H TC THE 2-TH POWER = +0000000000E-80

CCEFFYCTE!'y OF H 10 THE 4=TH PAWER = «9379122735E-07

COEFFICIE"T OF W TO THE 6.TH POWER = «2511639731€.10

COCFFICIEMNT OF H TO THE B8<=TH PNWER = ¢3503945159E-13

ALT{TUCE H ORSER'IF D CALCILATED ABSOLUTE RELATIVE
RADIATINN RADIATION NIFFERENCE DIFFERENCE

-30,0000000000 548527591000 5.8692822416 «1653226163E-01 «2B24696361E-02
-25,0000000009 5,8442407000 5.2368810150 +7062101501E-01 «1203850750E=01
~20,0000000000 5.,8814007070 5.8967891173 «1538611732E-01 +2616573830E-02
-15,0000000000 5,8977107000 5.8509731278 =e6673487220E=01 ~+79265T9574E~02
-10,0000000000 549172000000 8.8432427943 «+739%720571E<01 =e1249868277E-01
-8,0000000000 5,9254200010 5.3534463R11 =e7237361894E.01 -+1221326651E-01
-6,0000000000 5,934930n000 $.8708160661 -e6611393393E.01 =+1070281215€.01
-4,0000000000 5,944640°000 5.8945131999 <¢5012680007€-01 =+843226R40TE~02
-2,0000000000 5,§543500000 £.9233885939 =+3096140613E-01 ~e5199796137E~02
.0000000000 5,9654700070 5.9584N226067 =e9457393273E-02 - 15R5353278E-02
1.0000000000 5.9713407000 5.9732377377 «1897737660€-02 +3178076714E~03
2,0060000000 5,9774500000 5.9907494696 +1329946955E-01 +2224940325E-02
3,0n00000000 5,9837607000 6,0083132574 +26553257R0E-01 «4103315941E=02
40000000000 $,99N0370°0n0 6.0256703326 +3530033262E.01 +58928467RBE-02
£,0000000000 5,9971800070 6,0425476709 «4536767091E-01 «7544833958E-02
4.0000000000 6,0043000000 £.0586578585 ', 5435785846E401 «9053154983E-02
7.0000000000 6,011630n0n0 6.0736988359 +5206883592E-01 «1032479310E-01
8,0000000000 6,019250N0n0 6.0873535174 «6810351742€-01 «11314206246E=01
9.0000000000 6,02715070n0 6.0992892653 «7223626533E-01 +1198584139E«01
10.0000000000 6,0352000010 6.1091572058 «739572058LE-01 «1225630902E-01
11,0000000000 6,0643100n0an0 6,1165913657 +7340136568E-01 «1214612906E~01
12,0000000000 6,0512r0n0N0 6.1212076178 « 7000761 780E-01 +1156921236E=01
13,0000000000 6,0596900000 641224024282 «6291262823E-01 +1038211991E=01
14,0000000000 6,0669030000 6.1203514104 «5345141038E-01 «A810333181€-02
15,0000000000 6,0744100000 6.1140077133 +3959771333E-01 «6518775211E.02
16.0000000000 6.07646207000 6.103100296% +2648029645E-01 «4357734473E02
17,0000000000 6,08006270N0 6.0871321812 «7072181164E-02 «1163176213E<02
18,0000000000 6,0845300000 6.0655788196 «s1895118042E.01 3114649845E.02
’ 19,0000000000 6,0769600000 6.0378867789 =e3907322107E=01 -.6429731480E-02
20,0A00000000 6405THADNONG 6.0034730167 ~e5418698331E-01 =«R945200508E=02
21,0000000000 6,03159070n0 5,961725105% -e6986489447E~01 -.1158316372E-01
22,0000000000 5,984100A000 5.9120028646 ~s7209713540E-01 ~s1204R11674E=01
23,0400000000 §,9207800000 5.8536419536 =e6713806645E-01 -e1132939218E-01
24,0000000000 5,8535300000 5.7959600838 =e6756991622E-01 —e1154344750E-01
25,0/00000000 5,7647700070 5.7082665781 ~e5650342189F-01 =49801504984E-02
26.0000000000 5.6530207000 5.6198760464 =¢3314395060E-01 =¢5863052067E-02
27,0000000000 5,5407500000 5,5201269419 =+2062305805E-01 -+3722069765€=02
28.,00700000000 5,4085200000 5.4084055499 ~+1144501439E.03 =.2116108360E-04
29,0400000000 5,26477207000 5,2841758624 +3645586263E.01 «6946990775E-02
30,0000000000 5.1070500000 5.1470151465 ©3996514650E-01 .7825485652E-02
31,0000000000 4,945660M000 4.9966545437 45099454371E.01 «1031094835E01
32,0000000000 4,769470M000 4,8330231310 «6355313100E01 »1332498810E-01
33,000000000¢ 4,6155507000 6.6562929224 «4076292244E-01 L8827316884E-02
34,0000000000 4,434309000n0 4.4669212658 «3253126580E-01 «7336130966E-02
35,0000000000 442684600000 4.2656861917 «1726619171E-01 «4059417506E-02
36,0000000000 4,0562501000 4,0537097090 «e2540290952E-02 ~e6262658742E-03
37,0000000000 3,8445007009 3.8324640597 e 1203594029E-01 ~23130690673E-02
18,0000000000 2,6290500000 3.6037567467 «e2529325330E.01 -+6969662392E-02
19,0000000000 3,4127800000 3,3696918238 =e4308817621E-01 e 1262553584E-01
46,0000000000 3,1473200000 3.1326073938 e 3471260623E.01 -+1095961451E=-01
41,0000000000 2,935540"000 2.8949922006 «e4054779936E=01 ~e1381272248E=01
42.0000000000 2,701030n000 2,6593871250 -e6164287499E=01 =o1541740558E=01
43,0000000000 2,4582607000 2.4282797262 «+2998027380E-01 -+1219572942E-01
44,0000000000 2,23710000n0 2,2040011994 «+3309880056E.01 ~e1479540501E-01
45,0000000000 2,0202607000 1.9886349186 «e3162508144E201 «e1565395614E-01
46,0000000000 1,790670n000 1.7839443252 -a67256T4B44E02 «e3755954388E202
47,0000000000 1,575520n0n0 1.5913267372 «1580473724E<01 «1003144183E-01
4g,0000000000 1,3855100000 1.4117816286 «2627162858E-01 21896170261E-01
44,0000000000 1,241770%0n0 1,2459334802 +h1636480247E.02 +3352859624F~02
£0,0000000000 1,0924301000 1,0940359723 0 1605672255€.02 «16700916A1E=-02
52,0000000000 «8370730000 8315529156 -+5520084399E-02 -e6594507766E=02
54,0000000000 6215497000 6202406708 -e 7083292166E-03 ~e1139582599FE-02
56,0000000000 4628470000 .455p651512 e 5698184884 7€-02 <21508457189E-01
58,0000000000 +3390847000 .32934690167 9714983295E.02 =e2865066855E-01
£0.0600000000 «2386R000M0 .2341706830 -e4509316957E-02 -e1809273067E-01
65,0000000000 .09117670%0 .0926593446 +1283366573E.02 «1407566473£-01
70,0600000000 .02925270n0 .0320031180 «2749418028E-02 +9398530880E-01
7%,0000000000 «00829057n0 .0N9a706R18 +1580111753E-02 .1905914494E 00
#0,0000000000 0034370100 .0064700689 £ 1032158884E-02 .3002285934E 00

MAXTHIIM ARSQLUTE DIFFERENCE =
MAXTMI'M RFLATIVE DIFFERENCE =

«7395720581€=01
+3002285936E 0n




TABLE B14.- RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 973, JULY, 60°N

COEFFICIENTS OF THE NUMERATOR

CAEFFICTFNT OF H TC THE O0=TH POWER = «652842032#E O1
COEFFTICTEMT OF H TN THE 1-TH POWER = «17992%6533E,01
CCEFFTCIFMT OF H TQ THE 2=TH POWER = =e3355132341E=03
CREFFICTEMT OF H T THE 3«TH pOWER = «s4053189394Ea04
CNEFETCYENT OF H TO THE 4&=TH POAWER = 22190681827E=00
CAEFFYCTENT OF H TO TRE 5=TH DOWER = «1873760571E-0R

CPEFFICIFNTS OF THE DENOMINATOR

A

A

CCEFFICTENT OF H TO THE 2=TH POWER w +0000000000E=80

COEEFICIEMT OF H TO THE 4=TH POWER = «0000000000E~80

CCECEICLENT OF v TQ THE 6.TH DOWER x +AT034R8112€.10

CCFEFTICIENT OF H TO THE 8~TH PNWER = 01355369304E-13

ALTITUCE H OBSgRVED CALCULATED ABSOLUTE RELATIVE
RADIATICN RADIATION DI1FFERENCE DIFFERENCE

«~30,0000000000 6,3633300000 6.4466017794 «8327177980£.01 +130861a540E-01
-25%,0A00000000 6,37742000n0 6.4199064768 0421764768401 +6613180671E=02
-20,060000000u 6,394220°0n0 6.3507989056 e46413109444E-01 ~+6901705826E=02
-15,0000000000 6,41222000n0 643230157901 =¢8920420993£-01 ~+1391159535E01
-10,0000000000 6,433230n0n0 6.3569166610 =.7631333821E.01 11£6236746E-01
~R.0000000000 6.44257Cr0OND 6.3044480749 =+ 5B05192508E01 =49010778109E~02
~64000000000C 6,45234070M0 6.617384%858 ~+3495551425€-01 454174941 56E002
«4,0000000000 6,46277070N0 6.4537277526 «e9042247373€.02 =21399128750€-02
«2,0000000000 6,473R50N0N0 6.4916208087 +1753080871E-01 © «2707925020€-02
0000000000 6,48573G0000 6.5784203282 44263032820€-01 +6572R81341E-02
1.0000000000 6,492050r0N00 6.5460370689 +5394706B8TE-01 «B8309661275E-02
2,0000000000 6,49A5300000 6,5627426792 «6416267925601 «987333A348E-02
3,0000000000 6,50534000n0 £,5783010259 +7296182585E..01 #112156R217E-01
4,0000000000 6,51241r"0nQ 6.5724839807 +B007398075E-01 «1229559883E-01
5,0000000000 6,5197700000 6.6M50625931 +8536259313F-01 +1306302470E-01
6.0000000000 6,5273107000 6.6159138220 «RB50382201E.01 +1385900394E~01
7.0000000000 6,53522670n0 6,6245148227 R929482269E-01 «1366362918E~01
£.0000000000 6,543630°009 6.6309415797 «B746157963E.01 +13%6621793E-01
9,0000000000 6.551890°009 £.634A662R41 *B297620415€01 2176644R065E-01
10,0000000000 6.5811000000 6.6160562597 «7495425965E-01 «1142403840E-01
11,0000000000 6,570R10A0N0 6.634260647% «6365044746E.01 «9656411836E.02
12,0000000000 6,5807707°0n0 5.6292254745 484554 T453ELO] +7363192230E-02
13,0000000000 6,5909R0 010 6.6206713624 +2969134238E-01 «4504864861E-02
14,0000000000 6.59973070n0 6.6182957969 +A506796905E€.02 «1208949634E202
15,0000000000 6,607729070n0 6.5917724637 e 1551753632E-01 ~e23485477A9E.02
16,000000000C 6,6NR220N0NQ #,.5707358725 =e374B8412T46E-01 «+567234A509E-02
17.,00000u000¢ 6,6000507000 6.5667865374 =45526346262€-01 =+837318R47GE02
18,0000000000 6,5875307000 6.5134813171 <2 7404R68290E-01 =e1124073559€-01
19,0000000000 6,55PET0AQNO 6,4761303524 «e8223964741E-01 1253926502E-01
2€.000000000¢ &,516350n0ng 6.4327939599 ~+12R22521R4E=01
21,0000000000 6,47CHTLNOND 6.3222809559 ~213690643792E-01
22,0000000000 6.40392n~0ng 6.3241490020 ~+1245650878E-01
23,0400000000 6,3212700000 642577076564 1005531223E-01
24,0006000000 6,23R24040N0 6.18272269317 A9A2483622E-02
25,0600000000 6,1293°070n0 6.0069382243 5292831527E-02
26.,0(100000000 6,0016600000 6.01010705020 -+5894980131E-03 =+98222649397E-04
27,0700000000 5.880810n0RN0 5.8938525735 «1304257350E-01 «22178192?78E~02
28,07£00000000 5,73104n~0nn 5.7745520655 24351206549E-01 2« 75923506ARE=02
29,0000000000 5,5603 1CN0N0 5.6625093747 «8239937473E.01 < 14R1973823E-01
30,0000000000 5,617RarNgNg 5.4971802964 +7934029662€.01 «1466426717E-01
31,0000000000 5,25964000N0 5.3181862429 «7856424289E01 «149333R763E.01
32,0000000000 5,0R472un0NQ 5.1653559821 .B8056598211F=01 +15P6450530E-01
33,0000000000 4,92655000N0 4.9787977099 +%52267T0987E.01 «1060532434E.01
340000000000 4,7330700000 4.7789271662 458571661 7F 01 +96FA8T2716E-02
35,0000000000 &,535470n0n0 4.5665166218 +3111662176E-01 «6B60R32949E-02
34,000000000C 6,33h61C70DN0 4,3627171428 +6047142553E.07 +1394420731E£202
37,000000000C 4ql27n2000Ng 4,1090628421 =e17957157868E-01 ~e4351119684E+02
39.0000000000 3,91112G0000 3,8674510313 4366896870E.01 1116533504€401
39.0000000000 3,6B8456000N0 3.6200962915 6476370851E-01 —e1757562255€-01
40_0000000000 3,4100770000 3.3694593490 «861065098Fa01 ~e1422166631E-01
41,0000000000 3,1653rC~an0 3.1131548045 =e4714519551€01 ~11429438450E-01
42,0000000000 2,91067070nQ 2.°689447034 “s4184529661E-01 143764181 7€201
43,0000000000 2,64R1700000 2.6241270336 ~+2604296643E-01 907908727 9E=02
44,0000000000 2.4106200000 2.3864290412 2400095883E.01 Q9957127496E-02
45,000000000C 2,17606000n00 2.1579145n21 8l4541787E-01 33B656961E-02
46,0000000000 1,9344CCM0N0 1.9404127201 +6012720100£.02 «3108312707€-02
47,0000000000 1,707740n000 1.7353718590 «2763186899E.01 »1618037230E-01
48,0000000000 1,50734:r000 1,5439405588 «36500558?7E.01 «2421521274E~01
45,00000000C0 1,35582G00N0 1.3664729523 $1059295234E01 +7812603137€02
50.0000000000 1,19927Cr0n0 1.2035550092 +4285009170E-02 «3573014559E~02
52,0000000000 29346457000 .920A228237 «s1401617632E-01 ~+169962%667E=01
54,000000C000 « 70450000 £917534508 1278054918E-01 1814062924E-01
56,0000000000 «52R31Cn0N0 .5109289087 1738109128F .01 32R9G41753€-01
$a,0000000000 +38573170N0 +3709690107 1476198927E.01 382701656 7E-01
60,0000000000 «26667500n0 2645965145 002485528F =02 80695954 7E-02
65,7006000000 096691000 .1038411768 «7151076828E.02 .7305472822E-01
70,0000000000 .0294°5°000 0341417024 «4686702422E.02 +1591139848E On
75,0000000000 «00775371n0 0089550852 +1201375231E-02 «1549419866E 00
£0.0000000000 0030357970 038917964 +A565063849€-02 22821827129 00

MAXTIHiNL ARSOLUTE DIFFERENCF =
MAXTHUIM RELATIVE DUFFERENCE =

+8929482268E~01
+2821827189€ 00

283



TABLE B15. - RATIO OF TWO POLYNOMIAL CURVE FIT
_TO PROFILE NO. 983, JULY, 75°N

CAEFFIATENTS OF THE NyUMERATOR

CCFFFICIENTY JOF H Tn THE 0«TH pnWER
FOtFFICIENT OF A YO THMF  1-TH POWER

= 624001133 04

z
C2FFFICIENT 95 M TA THE 2-Td PNWER =

s

1M 165433530t
re883T100 1200000
cAN8586"5" 12700
022614%211"E-0¢
«183712a25Fa00

CAsFFICIENY OF H To THE  3.Td pOXNER
COFFFICIENT 2F H TO THME  eeTd POWER
COCFFICIENT O W TR TYUE S%=TH PIWER

COSFFICTIENTS OF TWE DENOMINATOR

CorFFICIENT 2F H Yo THE 2-TH pOWER = «ONQOCNCTCNF AN
CZFFF{CIENT 27 H 1 THE 4=TH PNWER = =a29828°7527F-07
CARFFICIENT IF M 10 TYE 6-TH POWER = +9608ac240Tpw]n

CORFFICIENT OF N TO THE B=TH POWER «803553°77¢F. 14

284

ALTITUDE H ORSERVE CALCNLATER ABSOLUTE nrLAY YE
CARIATION RANTATIOV DIFFERENCE PIFFEPENCE
-30,0000000000 %16090600 6,83807181823 «A911818230r.01 .13'qa56anqra=0l
-és.gogggoognn 2::’14:”'*0000 6.805055785 4369557856301 L%4202R805398202
~¢6.0000000000 6,704 1NCCOD £.7338121781 =u%24976258TF.0] -.71753131)1Fen2
-i9,0000000010 6.2060470000 6.712581%953 -29395840467€-01 =~ 1320al% 2001
-10,0000000000 5.6294830000 6,754002%899 =+7343741006F.01 -.107530agaFaN01
-2,0000000000 6,819%000000 6,78737773C2 -a5217226979F.01 -.nf‘nf'g?ta\r-ﬂz
«6,00000000DN G, REN}ADOUD b AZN623N]1E2 ~e26%3518378F.0] e, 30732008g¢9 402
-2,0000000000 §.8c124200€C0 6.8626%4%209 2121452995502 1770020 08arL0d
~2,0000000000 6,p7364400000 6,9021774826 «2B73762457F.C1 e31le0nT%529FLN2
,0000000000 6,ra62670000 6,947031133)3 53771133297 .,0! LT8MR46£900F 02
1.0000000070 6,423nZ7(000 6.9%7662795¢g «6A6T2295846F 01 «93027RT57ACLA2
2,0000000000 6,8079g20000 6.074188%949 2741925968501 L1078347685c00]
3,0000000000 6.9072170000 6.9P92421000 +8208210001F.01 112815 g0gr, 01
¢,0000000000 6.9147300000 7.0077%47210 .8805474102F.01 J1273a37[s8ra0l
5,0000000000 6.972%5°0000 7.0124277)40 +9190731398F .01 1377651120701
£,0000000000 65.9201870000 7,0241070129 2939279138701 B LERLLITE L)
7.0000600020 6.,9154270000 7.0315292258 «52519825A4F.0) W137g)Arganrat]
%,0000000000 6,947467C000 7,03K5%580587 «2909835868€.01 J12n2466407F001
9,0000000000 £.27(0R 000 7.0229701232 A291012316F.01 .11n1917134c001
16,0000000RND he9sB50a°COO0 T+.0205747630 27259426391F.n) 210621250480 =01
11,0800000000 6,9764670000 T.03%1831604 «SA76316040F 01 <AA?313%1gqFrun2
12,0000000000 £,98RaCOEODC 7.02851%125%8 «4161512581F.0) J895A164%NGEL0D
13.0C00000000 6.9a45700000 7401a3x0k4¢] +21al964410r.01 2V11A4P 1 anr=02
14,0600000000 7.008637G0D0 7,0045717060 -.1082940435F.03 -, 151031728204
15.0000000090 7.0116520C00 6.9R6615A309 -+2503416906F.01 -.38702677RaFL02
16,0000000000 7.6117900000 6.96€a339A041 -.4745010892¢.01 = RTETIRNERIERN2
17,0¢00000000 7,0133400000 6,93711892%6 -.6602107T636rF .01 -.0877R87T(ELR7
1A,0000000000 6.947057¢0000 6.9n8129M30, =+8532031063F.01 -.12%083e3]1ra)
19,0000000000 6.96113°0000 6.8072021782 «49383732177¢,01 -.,134872%7n5Fan]
#9,0600000n00 6.0122170000 6.2232700387 -e9193906130F.01 e.13%0<l0as0rF-01
21.9G90000000 6.2c825°C000 6.7774657844 ~¢9178421543F.01 *.127713%975Fan]
22,0000000000 $.7277070000 6,71821346%¢ =y 7842653421701 e 11%52524155c.01
23,0000000000 6.7n)21n0000 6.647TRB4ARS ~+5352155340f.0) -l79e4726081F.A2
24,0000000n00 646139870000 6.5774N7R56T =s4157214325F.01 “.428529%741°=02
?%,0000000000 6,amKa57000C 6,4072400972 «e1127900783r.01 “,17%aR7A0praN2
i6,000n000NNY 6,37a14C000C 643914282990 .172%439896F.01 L2711¢4an74r002
27,0000000000 £.2¢31%70000 6.274003%587 2209335587401 .2302337121FaN2
28,0000000000 6,11771170000 6,14a3c2043¢ £4565204357F.01 L784105kg1 76202
¢9.0000000n000 5.9a217°0000 6,0314n8cAN8 «P233068081F.N) J13raranryaran]
32,8000000090 5,071 600D S.%Pra6727168 8111271681r 01 e1307£375750]
31,0000000000 5.6410050000 5.773a%6164T 8245616470701 .1441720502c.01
32,0000000000 5.4¢0007G00D 5,5478714409 «AE5T7144092F.01 159629421 3F =]
L00CnpOONND 5.,22776°C000 5.9%465115%0 «50411]1%4002r 01 J11"15482a9rant
.0000000070 5.00679:0000 5.1512%5%809 5846558095701 J104E42R172F 201
35.0000000000 4,8021070000 4,9119321799 «3982217990€401 LR180MF0373EL02
35,0000000000 &,6e64570000 4,6097000 105 .128200198aF.01 .27758%09aNF .02
27.0000000nNN 4,477a916000 4,8560487027 =+1692163725F.01 -.27°307r g 3FL02
<000n00NNDY 4,225976C00 4.20%917%171 ~e47672682917401 -.11718%840aren]
19,0000000000 4,0132730000 31,9425157540 =e7075464596r.01 -,1743017320Fa0]
49,0000000400 3,7204170000 3,677435%725 -e5197242739F.01 -.13038347726F.0]
41,0000000000 3,458570000 3,4108409943 -+ 4842590373e.0] -.14a%1aa17a07r201
£2,0000000000 3,18526°6000 3,1448703217 «sd178957835F 01 -.1111858g5852.01
23,0000000000 2.9na7400000 2.88%3145840 ~42244331600F.01 -.77730l044Fa02
44,0000000000 2.623%CNC000 2.520606%665 ~e228N343341r 91 PO T YA ISE 1 1)
4%.0000000n0AN 2,31472370200 2,380N61£54) «el721834%75F_01 -.71r2a5rq330.02
A&,0000000000 2.12518"0000 2.144512487¢ «935243733¢F.02 2370227971702
47,000000000n 1,m0004°0000 1,0217496514 «317795%143r 01 1677721828001
43,0000000090 1.6723000000 1.713012%902 «4074259018F.01 P42612068TF N}
43,0000000n09 l.57¢ae 0000 1.8510228%742 «1226857420F=01 «Aa}i1l3aP3)ocan?
£7,0000000000 1,34%6170000 1,3an736408% JAp264URAE2F N2 L26%2024%gn N2
52,0000000000 1.04%6500000 1.029647%660 «e1609233397F.01 -, 15103719107 a0
%4,0000000000 +7n14270000 «TTARESN 1A ~s1a5719a8l20r_ 01 < 1A212287170.0]
%4,000n00060070 «Sne%q36000 5762928108 «a2030038916F.0) ~,187°7719971F«N1
54,00000000n0 28189650000 «420433731p e 1£5212682]1F.,01 - R77585r40000]
67,0000000000 +3725970000 23014810028 ~e31159372007.02 =4107239C1 15701
4%,0000000000 1132880000 1205161790 «7228179021F.02 &30 STLATFL]
77.0000000090 LMakens0000 .081180170] 5495179072172 L1%7ga1%agq™ NQ
7%,0000000n000 .NT1754000 «012166%642 20611642307 ,02 J2079cCtage NO
£9,0000000000 .0n30746100 L00k2010473 +2305237286F.02 .8795051)20F D

MAXIMUM AUSQLUTE DIFFERENCE ®
MAXIMUM SELATIVF PIFFFRENCE =

«9335840467 ;0!
+5796991120F 0"




RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 993, OCTOBER, 20°N

TABLE B16.

SYFFICLFNTS OF THE NyMERATOR

CACFFICIERT IF
COTFFICIENT OF
COIFFFICIENT F
COFFFICTENT OF
COFFFICIENT OF
CHrFFICIENT OF

T0 IME  6=TH POMER = »54123%0971F 01
0 THE 1«TH PAWER = «2?21841025%3g.01
T0 TUE 2-TH POWER = 6923530777704
To THE  3-TH pOWER “s4224110732F.04
T0 THE 4-TH POWER = +9%98311457F.0"
TC TUE 5-TH POWER = +3213019744¢.0n

TIxxx xIx
-

CASFFICTENTS nF THE DENOMINATOR

CAFFFICIFEY NF M Tn THE 2-TH paNER = 0NQNEANNGNE_ 8
CCFFFICIENT F H Tn THE 4-TH POWER = +6T408TR10?F-0T
COFFFICIENT OF H Tp TME 4.TH PONWER = 1751960276410
CIEFFICIENT OF H TR THE A-TH POWER = #270A3170967FL 1Y
ILTITUDE H ORSFRVFN ZALCIN ATEN ABSOLUTE SFLAYIVE
CANTATION RADTATIOM DUFFERENCF CIFFECENCE
-37,0000000000 5,37y52°0000 5.427313%032 «1187932032F 00 .2277783849ra01
-=?.ggonooooon 5,3701430000 5,35082099%1 +3948059508F.01 «7420690234F N2
~.0,0000000000 5,37370N000D 3.204605320p +.6709967021r.01 125724 150ara "]
-1%,0000000000 5.333673°0000 5.2101882566 ~:1256A17434F 00 -.’~’37°"':'-“l
-10,0000000000 5,36£2510000 5.2362021036 ~+1300478964F 00 -,74%3240agac.01
-6.0000000MN0 5.31302n0000 5.25%04494320 -s1144509480F 00 ~ ?12074%4%1ra0]

-%.0000000700
~%.000000000D
-2,00000n0000

.0000000000

1,009p00090n0
2,0C0000000D

3,0000000000
4,000c000000
»,00000000N0
¢,0000000000
7,00000000n00

%,0000000090
v,0000000C00
15.00000000N0
11,0000000000
17,0000000000
13,0000000000
14,0000000000
19,0000000000
14,0000000n00
17,0000000000
14,0000000000
'3,06000000000
£n_0000000nnq
21,0000000000
£2,0000000000
23,0000000000
24.,0000000000
+5,0000000000
#5,9000000000
27,0000000000
2A,0000000000
/9,0000000nn00
12.00000000P0
31,0000000000
32,0000000000
i3, 000000cenn
342,0000000000
3%.0000000000
35,0000000000
37.,0000000n00
3%,0000000000
39,0000000000
41,0000000000
al1,0000000000
a2,0000000000
43,00000000n0
44,0000000000
4%,0000000000
4%,0000000000
47,0000000000
48,0000000000
a37,0000000000
50,0000000000
92,0000000000
54,0000000000
5%6,0000000000
$9,0000000010
69,0000000000
€3,0000000000
79.0000000000
7%,0000000000
$7,0000000000

5,%a2)ac 0000
SeInnelipoge
5.4711%70000
5,4101170000
5,4152N0°0000
5.,420737000C
5.,42631060000
5.4114570000
S.a176150000
5,443t°°C000
5,41989°0000
5,4243250000
5.862#50000
sde31370000
%.474090°0000
5.4733700000
5.4n32070000
5.4nR14°0000
5.4477100000
5.41059920000
5.,4427570300
5.54315°000¢
5.5754000000
§.,5417710070
5,5272410000
5.545AL°0000
S.4cn6170000
5.447€740000
5.3427570060
5,2e 1021000
9.120%670000
S.01mg6n0000
4,nca48370000
4,7116530000
4,%732100000
4,32m627000C
A,2AR84CAG00N
4,771772°00DO
3.80771n0000
3,6389770000
3,8c2Py 000D
3.217%£10600
3,01292370000
2.h144290000
2.6296£70000
2,4174920000
2.2277970000
2.6179000000
1.85545°0000
leb765C70000
1,%1504900000
1.3¢06370000
lolnSagp 00D
1.0=27500000
«T426270000

«3149£10000
3947710000
.2236250000

+2714730600

0781245000

«02472%£000

«010272800%0

+04%3353700

HAXIMUN ASSOLUTE NIFFERENCE =
MAXIMUM RELATIVE DIFFERENCE =

5.70n3a7%17%
5.327290n4¢04
5.3R25770a5a
5.4)23%0070¢

5 ATA3I28ATAS
5.4993£021%0
S.E1045777R4q
3.51833740646
5.555711n07¢
5.571203%1%
5.508747765%9
545957015750
$.6040017a21
3.,600314%73)
S.61111a"970
5.6001317849
S5.6029011522
5.5823034774
3.57A4%8"%Tas
5.5%56284618
5.5207627817
5.40%3480604
$.45%615M174
5 a0r3266913

5.3531923230
5.280667M9n3
$.2172003292
5.13%245993¢
$.08327626028
4,3an81297%9
4,8273946351
4,7627100792
4,5665270701
A.4107780622
4,250506%711
4,0803124940
3.500514777¢
3,71817072%4
3,5103n32664
34311715165
3.1077400789
2.88R5%61410
2,671238%99
2,458910%673
2,2420155620)
2,042476R447
1.8441643997
1.6%49239160
1.4741029082
1.3007682279
1.15%6453376
1.0111274529

«7639897500

+365115%311

«40947348R3
+290p=8r 080

«2019044403

«0733961717

«0228n14530

20079187403

«0078977824

asf179248250F 01
«e5356993965F 0]
~e3161291459F.01
«2240970%85r.02
+1625789102F.01
«3%90811226F.01
+5201867438F 0]
«6791031497F,01
+82047378447.01
«9475760661F.01
»1038218075f 00
«1145633918¢ nn
.1218577659F 00
«1266618760F 00
«1291017831¢ 00
+1299445731F 00
+1278240970F 00
«1209910%48F N0
«1152211522F nQ
+10631347748 Q0
«7690887937F,0)
«3247%48178F.01
«e7637648319F.02
=.4518103963r .01
~+7162498761F-01
=49755330867F.01
-+1112176770F OO
-+1183029097F N0
-+1253496708F 00
-+.11a7740064€ 00
-.8528313917F.01
«e7805702406F.01
-e410353442aF 0]
=43097992079%.0]
~e6682929932r.02
«2015896217F.01
21118657310F.01
+1158269405F.01
+10824377%6F 01
«1920072564F.,01
«6%30326640F..0)
+9612151649F.01
+8981007892F.01
«7413614097F.01
«4355836089F.01
+2150086731F,01
«2022562033F,01
«45268006997.07
1428%600347.01
157608402F.0]
«¢3898709475F.01
5186177208F.0]
~ed183466236F-01
«s4162234708F.01
«1302749994r402
«3013433313F.01
«1270268830F.01
«1033005002r.02
+5214403445F.03
=e4732728297F.02
«+5924348994F N2
-¢2453759638F .02
«2262412441F.02

=, 1775801574001
-.117921741pF=n}
=.%8%4737464F-02
A12219N4a27F0)3
.35:520"?14:-
A«‘427”17l'-02
.qsqsanravxr.oz
12201 c2gnral]
J15%an822gAraN]
J174072%220ra0]
J1gal727739r401
?2176nT4T0arF=C]
LP27119%078F<01
2211503 agnFan]
J?3%A027742Fa01
«?37152%977F401
.23711569¢£q3c=01
.22r4591261Fa01]
.?lnn1llnn1r o1
1977908608801
,13n540‘n?5r-01
SANNA214312F 02
-.117953237aF.02
e AlR42RAGRGe N2
=.12950%a8naF=01
~e17712023r3F=01
-.2074R9%3105201
~.?12756%ganr-n}
~.2346251712r201
“?17R167273Fa0]
=41642904141F=01
~.1%552739p0F <01
- R47806F1n]Fral2
- 65045605417 =n2
- 18441321464Fa02
afn2al®irpra02
L261312F1a7€402
282028755402
«27771120ag92~02
.100830323F.02
1890406377001
?2977a13295r=0]
.2920821a%8ea0]
2674153819220
1656413321 Fan)
,ne*n1al15or -02
«907a782251F=02
222132181702
-,76"5!3‘9A§r-oz
-.12%69T19n7E-01
~y?573252778E=01
=.3811%99927F=01
=-.1479940”%94nF«01
L19%36701aara01
L17N810%674F =02
561282102450
L327151R315Fa01
2546590373602
L2543140071F-N2
= 4057589826701
~,204278417F N0
-, 2345639%81F G0
.42A0404022F 0O

«1300478964F 0N
«424040402°F OF

285



TABLE B17. - RATIO OF TWO POLYNOMIAL CURVE FIT
: TO PROFILE NO. 1003, OCTOBER, 30°N

CIEFFICITNTS OF THE HYMERATOR

COTFFICIENT OF
CnFFFICTENT "OF
FreFFICIENT NF
COFFFICIERT OF
CITFFICIENT OF
CCEFFICIENT OF

Tp THE D-TH pOWER 2 5410878k 01
T0 TUE  1-TH pOWER = «2142913°6%€.01

> THE 2-TH POWER = =s1N1DBA1IYR2Fa0
Tn THE 3«TH pONWER = e 4228521 46TF 04
Te THF A-TH pOWER = 2200504 TRPELQF
TO TUE S-TH POWER 2 «2383429%2%5F.0A

Txxr=Tx
-
=)

COFFFICTEYYS NF THE DENOMINATOR

CLSFFICIEMT NF W Tn THE 2-TH pOWER «ONOONANIARELRN

286

CrEFFICIFNT OF H Tn THE  quTH pOWER = «0N0PNLNONEL8"
CCEFFICIFFT 7 H TO THE 6«TH POWER = e1168471181F_gn
COEFFICIFNT OF K 70 THE B8-TH pnwER = =,1758203¢4%rF. 14
ELTITUDE M ORSrRVE™ SALCILATED ABSOLUTE SFLATIVF
SARLAT(OH RANIATION NIFFERENCF DIFFEeEr CF
~30,0000000000 5.2a01370600 5.397512A269 «1173728269¢ 00 7222015474701
-75,0000000000 5,201%070060 5,32649a9Ma30 «3519904298F_01 LKES162004aFe02
-27.0000000000 5,179012063p 5.233408%32¢ -.7141186739r 0} -21326130N54F 0]
~15,0000000900 5,71373°C000 5.1976£23%300 «s1270664610F 00 ~.235A5R80%5375a01
-17,0000000000 95.33168an0000 5,221771887¢ 151185124F 00 e, 21570545001
-%=.0009000000 €.3a58120000 5,2298085690 =+9452143099F.01 -, 174860%¢e2F=N]
-6,0000000000 5,3%20(30000 5,2249307523 2675292477101 -, 1281Rdma0760]
-4.0000000600 $.%1652CC00 5.3248171601 =+3627283995F.01 ~ 6765084975002
-2,000p000000 5.37025°0000 5.3674172223 «e2812777719%-02 -.521770%49ar =03
0000000000 5.37v92500000 5.8106703642 +3147548425F.01 J&R2253E40NE=02
1,C00n000000 5.308437CC00 5.8318"44369 «ATA5443688F.0] JABY327I7277F =02
?,000agnr00n0 $.1897€°0000 5.4524777605 «6271736851F.0) J11c3p203y50a0]
3,0000000000 $.3252970000 5.8722107772 «T692077722Fa01 1425702367701
4,0000000000 5,80 [CFR0000 5,400842%604 «8976256038F.01 W1661037249F01
%,0000000000 5.47707-0CCC S,501721083 «1011141083F 00 L1870052815c-0]
£,0000000nN0 5,43377-0000 S,%23n4p09402 .1107789402F op L20%65uR384Fa0]
7.,0000000000 5,41929°0000 5.%377%0R643 «1183608643r 00 ?laan2%gpgranl
A,0000000000 £,4250600000 5.5496016748 1237416748F 0o L2280591100F<01
9.60Qq000000N 5,8221F00000 5,5%al%rpa03t «1267784031F no .7313752371ra0)
1n,00090000C0 5.8210550000 5.5¢41701505 «1272701595¢F 0p .23%0057385c20]
11,0000000000 5,4447870000 5,570374F114 +1255046114F 00 23046976747 a01
12.,0000000000 5.4552470600 5.57149a1643 +12125%41642F 00 .2274749040F =01
13,0000000000 5.1%25) 36000 5.5692119324 «1137219324F 00 .?0°45334p0cah]
1a,c0ggooonen S,4FRA710C0N 5.5612476171 «1046676171F 00 .191748% 77201
15,0000000000 5,82R0N0000 5,5532%34383 «9036343833F.01 J16%a1374rqranl
16,0000000000 5.8¢301°0000 $.5328103103 «75800310767.01 L13875101esFent
11,0000000000 5,47437)0000 5.%195724994 «4515449943F 01 JA2ARYALZa P02
14,00C0000000 5.4a5&£130000 S,.494945N47a 092650473%3ran2 +16732518a0F=02
19,0000000000 5.45282°0000 5.0625023228 2823767136F.01 -,5120037)agrana
i1,0000000000 5,arE%0n0000 5,8279041443 259135570r.01 «, 1067727745501
21,0000000000 5.,4444770000 5,3pa3c7RaRg -.8006215443r_01 -.1465157714r20]
#7,0000000990 5,a7557°0000 5,33313750198 -+1032349802¢ 0o -, 187869°174F=11
£3,0000000000 5,3004506000 5,2742193138 «+1162306865F 00 -.21%6237a587=9]
24,0000000090 5.32:64N000C0 5.2N3779642 *e12076203%3F 00 ~,P2%778R624F=0]
¢%,0000000000 5.2e26270000 5.1291a1%520 -.1237384470F 09 -.?2355¢1%62n°caN]
26,0000000000 5.177¢°0000 5.02%0%41659 1575%6341F 09 -,2220%9)8n9F=n]
Z27.0000000000 5.N01421200C0 4,9443495%07¢ «8596M4923ar.01 =,17°6947812¢ca0]
Z3,0000000000 4,9228200000 4,8286785736 - 27141426447 01 - 177015%6Carant
79.00000000"0 4,7e¢9%470000 4,71%6452070 ~+5289379304r.01 -.11rg235030F=0]
20,0000000000 4.¢285270000 4,5p40117854 -44489871459F 0} -.56098an]5ara02
31,0000000000 4,2¢335°0000 4,4408030278 «e2258617252r.01 e,850%1201418F=02
32,0000000000 4,2027070000 4,2p41%09503 370050385F.02 27R4AR3NL1P0]
33,0000000C00 4,1226076C00 4,1205078590 172540968107 -, 10114%7589Fa62
34,9000000090 3,039%5020000 3,944585%304 +5085530371F.02 W1270707570F 02
35,0000000000 3.747%¢76000 3.7%03754025 «1181560248F-01 =3152n7R8500-02
36,0000000000 3,%43%670000 3.5661460991 $2226609907F_01 &272972071E02
17,0000000090 3,372 20CC0C 3.%6Ra21%487 «6435024666F.01 .1980050355Fa0]
s,0000000000 3.04906°0000 3,1619429240 «9282292397¢.0] .30764200692=1
39,0000000000 2.8¢%1$N0000 2,9%46177502) +8943705038¢ 01 L31%181%93AFeN1
40,0000000000 2,6%97270000 2.74648771¢8 «BET2771648F.01 .12207R%710F=01
+1,000000000D 2,2740p20000 2,5394537822 «6538378222r.01 WP622751318Fa0]
42,0000000000 2,289A8720000 2,13%64362R9 +4582362885F.01 <20r11R0124Fa0)
43,0000000000 2,1n52790000 2,1768439768 «3157397684F..01 «14n09750024Fa0}
44,0000000000 1,9402700000 l.944733117% 4468117520702 7372832864802
45,0000000000 1.74n2020000 1.76N767#785 95123214770} ~.107602%827Fan)
#5,0000000000 l1.r1237000000 1.5061102817 758961829£-01 =.1779711734£-01
47,0000000000 1,4444200000 1,4216644390 4275554098y.01 «.29196278513F.01
48,0000000000 1.1215200000 1,26R0487522 53471247837.0) e 40461978 6FaN]
¢9,0000000000 1,1.85£70000 1,12%616%a04 -+4334375061F.01 “.377708q9726=01
£0,0000000000 1,0254]170000 49944780202 ~e4193197981F 01 -, 4025807227401
52,0000000000 7244230000 7685082300 «1084830017P.02 <14101460gaF02
54,0000000000 «5026930000 5704426208 23374962082£.01 <61a6N81244E01
£6,0000000000 L4n72540000 APABATNIES «2161153646F.01 .33"6621992F01
£A.0000000000 +2n97120000 «3116N1%857 «11829586677.0) 2394700332060
60,0000000000 2136240000 . «22137g7409 7745740923702 +36°5702078F=N1
65,0000000000 .NnNG%28000 20832856959 -+6769104109F _02 =, 75166496R1F.01
79,0000000000 .0730618000 287267477 «?725672729¢ 00
79,000n00000C .013fz1icec L0CR0027302 -.38%3022071F N0
80,0000000000 .0n73776200 «0118140357 4436415T742F.02 «£013342706F 60

FAXIMUN ARSOLUTE DIFFERENCE *
MAXIMUM RELATIVE NIFFERENCE &

-127220159%¢ 0N
«601334270cF 0N



TABLE B18. - RATIO OF TWO POLYNOMIAL CURVE FIT
' ' TO PROFILE NO. 1013, OCTOBER, 45°N

CUEFFICYEMTS CF THE NUMERATOR

CCEFFICTErT GF b TC THFE  O=TH PrygER =
CCFEFICIR!'T UF o T THF  laTR PORER =

.5297059762E 01
o+ 177969R8277E.01

COEFFICTIEMT GF K TN THF  2-TF POwWER = =e512266593%E-03
CCEFFTCIENT OF H Trn THF  3=Th prkER = -%#29600157SE=04
COEFEYCTENT GF H TR THE  4=Th POWER = «408313155%=06
CCLFFYFYeay QF B e THF  S=T+ ONwER = L612072555°E=09

COEFFICIFNTS OF TuF DENCMINATOR
EOTO THE

H T THE

-0000000001

= 2000000000NE=80

h IC THE  A-Tr POHER .1493344556E.09
COEFFTCIEYY OF W Ti) THF A=Tk DNWER = -420309R85579E=13
ALTYPTURE H CHSERYFD CALCIHATED AHSOLUTE RELAT]VE
RADTATI N RADIATION DIFFERENCE DIFFERENCE
-11_110002000C 5,15436000A0 5,2740912179 .1097512179E 00 22125174134F<01
.24.7000000002 5,1723407000 5,133Rr712317 2l153123145F-01 022294032RB8F .02
«20,9n00000000 b,10l4107000 5,007244/0522 -2B416394782E.01 ~e16243646490F0
~15,4100000000 5,1317507000 5,0717111423 1200384577E 00 -+2312107820E-01
~12_1700000000 542236007000 5,1t«1127a51 A94AT72N490F_01 ~s1719717213F 01
AN00Q000S 5,2088707007 5,1453615544 A350644537E.00 -2121919R125E-01
+,7100060000 5,21452C~0"0 5.18161632113 290367869E€.01 «e6310011024E-02
-4.1000000000 5,22054C7000 5.2205337555 ~16214468158E€05 ~«1190387998E.0%
-2, "30000000¢C 5.22638010R0 5.25377nBRGN .32790296£9F 01 »62733605427 .02
.210000N00C 5,2339LN"0N0 5,2q1n507482 «6315976518E£-01 «12067438A5E€.01

1. 000000000
2.1700000000

1. ~A000UN00G
4,700000U000
5.77C00UN00¢
&.7100000000

7.9r0C000090
2. ~CO3uOGOD
9.7000000000
10.000C000000
11,17000000000
12,700000000¢C
11,2000000000
147600000000
15,300000000u
14, ~TOCOUGODE
17,70600G0G00
15.1€0000000C
1g, "C0O0LCOOCC
20, °r0000L000C
21.19,00000000
?7,7r0C00000C
23_7r060000CC
24,70 0600000
25,0r00000000
24,200C00000C
Z71.~r0C00L000C
24, F0G0URCOC
26.700C00000C
0Q0LCo00
0C0UCO0L
~r0co0L0000
S60n06000C
1r0C000000
Trecoocooc
¢ 10LOLOOOC
37.270C000000
241100000000
2;.°N00000000
ar_n00C00Nn000
&1 _N~00000000
«? 1000000000
«3 roc000000
44,0700000000
45,1n00000000
46,17000000000
47_100000000C
44,1100000000
4g,3500000000
$n_11700000000
52 ,7°00000000
s4..1200000000
54,1000000GUY
&5.10000000¢C
4r.N000000000
&5 1000000008
1.2000000000
75 _,0n00000000
ar 1000000000

5,23757207°0n1
5,2413600000
5,245250°00r)
5,2463,3707%0
5,253580°000
5,25796070nN
5,2674507070
5,257155701
5,21071900CH)
5,275210°Cn0
5,2796407CN0
5,2239107C~D
5.2RA5507070
5,29152000n0
5,233150°CAG
5,28RITONCNO
5,2a7160700"
5,263840°000
5,2481407CA0
5.,2776107000
5.15692070"0
5,1n%a20n0-0
b,n306300CAN
«,9431]1CnC0
4, p54NCON0N0
4, T4Q3F0N0AN
a,617650°00"
4 _sraglrapan
536l( ~pnn
4,2303¢000n0
4,1973pCnCn0
3,6569000CrN
3,7R310Grann
3,517500"00N
3,2622507Gn0
3.cealanncns
28738507000
2_,70366Q0M00)
2.5353407007
2,344550°070
2,.1695677°070
1,99RRGUNOND
1.£31950n0"0
1,6AKgLNDN0OAN
1,546960™000
1,4n289070n9
1,27483070nn
1,14040370A0
1,0463807070

Q446F6~0NN

J7110437070Q

5046750000

L377582M0M0)

2772740000

J137715~0~0

.09635420R0

.036373m0n00

L01576840n0

.00922332570

5,3142999315
5.3302434R16
5.3447070133
5,3573958201
5.36H1025279
5,3766051565%
5.33248669R4
5.3261220701
5,386A94HN41
5.3941732517
5,3743145833
5.,3AA0608645A
5,355553B44%
5.3380732332
5.31610103a%
5,24928)B7g0
5,25772gVN170
5.219%238667
5,1757175180
6,1252341281
6167710947

4,9297123294
4, 8¢sNORBGY?
4,7572772R32
4,65712R0579
4.54172509653
&, 627403790
4,2927747490
%,1582540102
4,07 525R6547
3,.551338223%
3,6852550196
3,5120069188
3,3327909377
1.[[.9!10]0{‘51
2,91r21362354
2,7738176380
2.5:5A96%083
2,3044053754
2,2165029253
2,0354244707
1,AR64415118
1,7014322435
1,5449643649
1.3967867437
1,257%448915
1,1752739160
1,0178138%4712

«B973466243

.7°24085q18

.541a105893

4105022373

.3351270260

2214028224

.D846209649

.01R9486683
-.0003025514

.0290324292

«7672993153E-01
«8B921348164E.01
©9945701330F-01
.1080350201F 00
»1145225279E 00
«1186451654F 00
12023469ph6F 00
1190720703 00
+1159N4a041E 00
21089432517 00
+986765A331E,01
«8495864543E.01
L66603p4435€.01
«4655323325E.01
«2295103851€-01
JAl11p79709F 02
233059879¢-01
2%431613334E.01
694226A200F 201
R2275a7170F.0)
904280531E-01
019811979€ 00
1009176 706F 00
95101150RNE.C1L
96722716a3E.01
9225190213F.01
043n03670E.01
7742162007F .01
55A3525098E.01
7210598979E-01
9B12154593E .01
05£5477¢5F 00
979349R043E_01
-+55R00R1168E.02

«7054Rr93I767ELOL

«94RG1N0534F_01

<AB2RA23533E.01

«7015763798E.01

«49R546QA2TELOL

»5445537559F.01

$4696292530E.0L

+3953447066E.01

.3449151192E.01

2167122935001
«22095655116E.02
6101256324E.02
189A8510853E.01
212608303E-01
38241528R3E.01
«733737568£-01
«eA23440A452E.02

«3713658931.01

330202373001

«2784002598€01

«?36RTR2243E-01
-s 176633511502
1752513109E-01
~e1607095139.01

1979907621g.01

«16649910646E.01
«16965791%0E-01
189613485201
.2058076034£-01
«2179895003E-01
«2256486649E~01
«22R4764575F =01
«2260697550E-01
«2199002504£-01
«2065571830E-01
«1869002116E-01
«1607AT4578E-01
+1259301834E .01
+R797705243E-02
«%433598R6R5E-02
.2302579530E-01
352860594E.02
8418974225E-02
137355022701

~e1992639407E.01
- 194239RB42E.01
1525227237601
1718605257601
1282504657601}

2670079641E.01
5A8687865E-01
~e1586336431E.02
«21625852A1E.01
+3105305725E.01
«3072054401F..01
«25949134a7E.01
1966074260F..01
23222403 71F.01
.2163707171E-01
«1977R21224F .01
J18R2775830F-01
«R721393724E.02
-~ 1354692504E.02
4349062524E-02
1486893980F C1
T768535254E .01
3654650207€ .01

-+50106921714E-01
«e1158074610€E-01
«735B3175GQ2E .01
»A745183112E.01
« 1004350425 On
.1198079176F 0N
-o?042180259F .01

MaX gt APSQLUTE DIFFERENCE &

1202346986E 00
vexrwi RELATIVE DIFFERFACE = :

«21464300737E 01

287



TABLE B19. - RATIO OF TWO POLYNOMIAL CURVE FIT
TO PROFILE NO. 1023, OCTOBER, 60°N

COEFFICIENTS nF THE RUMERATQR
«5074052232E 01

¢CEFETCTFNT OF H TO THE 0=TH POWER 2

COEFFYCIEmy OF K TR YHFE  l=TH PARER = »1535348527E.01
COEFF1CYENT OF N TO THE 2.ThH POWER = <,2287461B83E~03
COEFFICTFNT OF H TO THE 3~TH POWER 3 =.5006806003E-04
COEFFSCYEMT QF H TQ THE 4=TH DOWER = 959406354206
COEFe TCTFEMT O H TC THE S=TH DOWER = =.4851901190g=-0°

CREFFICIENTS QF THE DENQGMIWATOR

COEFFICTEMT OF H TN THE 2-TH POWER ¥ »0000000000E-80

COEFF1CTEYT OF H TC THE 4Tk PAWER = .2983667573E.06

COEFETCTEST OF W T0 THE 6=Th PAWER = =.4358330772E-10

COEFFICTENL OF K TN THE B8=Th PAWER = «210367047%E=13

A vruCE B URSERYED CALCILATED ABSOLUTE RELAT]VE
RADTATINN RADIATION D1FFFRENCE DIFFERENCE

-30,9000000000 5,01455070n) 5.0860631199 «81513119778.01 +1628780205€-01
-2%,1000000000 $,N084500009 5,0n72578573 e1192112686£.02 «+23R0202829€.03
~20,0000000000 5,01291070n0 4,9437316411 «e6917835891E.01 =+1380004008E 01
~15,00006000000 5,01801000n0 449176671260 =+9834797401E.01 -e19%9798287E.01
-1n,0000000000 5,02392070n0 4,9407870139 ~e8313296607E-01 ~e16564743031F-01
=3,7000000000 9,02643070n) 4,9605071134 -e6597230662F.01 1312506697E-01
~A 1000000000 5,029290700) 4,9A531R2668 «e4397173318F-01 2743129383F.02
-4,0000000000 5,03229070n0 5.0139435558 0183666661 7E.01 <o 366574461402
~2.7000000000 5,03550010n0 5.04401560492 «9315669187E.02 «184999R846E-02
2000000000 5.,03295070n0 5.,076n522314 L37102231464€.01 .7363087873£.-02
1,3000000000 5,040750M0r0 5,0911259398 503759397801 «999373R9R4E .02
2.0#00000000 5,04266C70N0 5.1054242005 +4276820049E.01 «1246743855¢€.0)
1.0600000000 5,0446100040 5.118623535% o+ 76N1353592F.01 2 1467180534E.01
4.00000000C0 5,0466507C0 5,1301528438 «B37072843A4E-01 .16585823C4F-01
5,000000000C 5,0487507070 5,14023354925 «9148359246F 01 4181200480201
6,9000000000 5,05090070n0 5,147060498% »9696048852E-01 «1919667555¢.01
1,9000000000 5,053090°000 5,1525067136 .9971671358E01 +1973360913¢ .01
£.000000000C 5,055310%¢n0 5,1546258247 29931592667F-01 «1964584262¢ 01
§,1000000000 5,05754070n0 5,1529544096 «9531440961E-01 +1884600213¢.0}
16,0000000000 5,06013000n0 5,164701558038 +8688558082E-01 #1717062226£201
11,000000000C 5,0825900070 5.1%66233736 ¢ 740333736301 +1462361630E-01
12,9€0000600C 5,06385CNGN0 5,1211850950 «5733209502E-01 «1132302399€.01
13,0000000000 5,06463207000 5,1002276398 +3559263990£-01 +702768R065E-02
14,000000000Q 5,06140000n0 5.0732497529 «1184975289E.01 2236120063402
15.000000C600 5,0521607000 5,039a101749 .e1234987511F-01 e 264bhb64369E.02
14,0000060666 5,0390R07000 4.9994715553 3960p44470E-D) ~e7860253201F .02
17,00000000C0 5,01227000n0 4,9%18379671 -e6043203293€.01 1205681915E£-01
18,0000000000 4,971980M0n0 4,896%597991 «e7562020091E.01 ~+1516904752F .01
15,0€00000000 4,926920°0°0 4,R133437514 —e9357624343( 01 189928491 7¢ .01
20_0n0000000C 4,8574C0N0ND 4,7419626141 9543738591F.01 964783339F.01
/00000060 S T6T46CNON0 4.6827644712 «+8519552877€.01 178702134501
22,9000000000 b,662910M000 4,5941809629 -e6872903707E.01 e1473951811F.01
23,0n00000000 4,5724460040 4,4n77342276 e 7470577236€.01 16338272R6¢ =01
24,1/0000000. 4,65785G0CA0 4,353n421802 -+64RC781977E.01 1453790948 .01
25.0n0000000C 4,34207n46n0 4.2n03218216 e6174817844E,01 ~+1422090810£ .01
?4,0000000000 4, 264R393n0N0 4,1598903460 «oB849965395E.01 2083133939701
27.1000000000 4,10a730°Ce0 4,0321638¢87 <2 7756410133F_01 ~e1827377062F 01
25,0r000000OC 3,9827200CAY 3,8976539329 ~eR576606T13F_01 ~e2135R7R676F 01
?4,nn000L000Q 3,8168307Cn0 3,7569612239 ~e5986B776U3ELOL -+1568547095¢ 01
30.0r0000000G 3,66574C70M0 3,6107676973 e5697230271E_01 ~+1499623615€.01
31 _0r000G00AC 3,48236070~9 3,459R263235 ~e2253367654F .01 — 64TOBOALELF 02
32 0000000000 3,2098507Cn0 3,3N049494n57 .15%09940573F_01 L45RG6942R20 .02
33.0006000000¢ 3,12947C70n0 3,1469956451 «17525£4596E.01 +5600195899€..02
34,0000000000 2,9382607010 2,9368563014 «4B5G639145E.N1 «1653917334F .01
15,0n0000000C 2,759007"nA0 2,82544149098 Wh6646163980E.01 «2608173244F .01
14,0000000002 2,60339C0 (A0 2.6h36651a72 +6027518718E01 «23152576490F-0)
37,0600000000 2,45960000n0 2,5724322532 «%283225321E.01 «17414316A4£.01
3p.0000000600 2,3178701070 2,3426249751 «2475697506E201 «106800%327¢.-01
35,01700000000 2,17234200AN0 2,19509n9325 21275093254€.01 «5869676266F .02
4n_1r00000003 1,599870"0"9 2.,0306319614 +3076196143F .01 +1538198054F .01
41,700000000C 1,84209075A0 1,8799943307 «3790438070E.01 2205768343001
42 _0000000000 1,68939C"0n0 1.7333605935 2446T7059349E.01 2632346201501
43,0000000000 1,54276070n0 1,692R421260 .5002212605¢01 3246268120 .01
44 ,000000000G 1,417800%0nY 1,457474140¢ »3967414095€-01 $2TOB2RRQASE L0
45_0000060000 1,297a7000n0 1,3292114619 3036146107601 «2337787642¢ .0
46.0000000000 1,17615070n0 1,2054259712 +2927537117F 01 +2489135839¢ .01
47,n000000000 1,07198070"3 1.0594057a87 217425728708.01 »1625570318F.01
4a 000000000y «97R37RMQN9 .9303555n3A 1977503791E.02 2202120631 4F 207
4g,000000060C «B8931717003 <8733gR115% -e147720R452F 01 «s16539B1659F .01
%¢,000000000C .81673570A0 .7335781903 =¢3315980975€.01 - .#080030236E..01
§2.000000000G $62R6337080 26151644521 -»1346854791F .01 =e2142512662¢ .01
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APPENDIX C

TRIGONOMETRIC FUNCTION FITTED TO
20 RADIANCE PROFILES

This appendix contains the radiance profile curve fits for Function 7 for twenty
climotological temperature profiles. The twenty selected profiles represent
January, April, July, and October at 90° West longitude and at North latitudes
of 20°, 30°, 45°, 60° and 75°. Five coefficients resulted from the use of this
function, a trigonometric series using only the odd coefficients through the
ninth harmonic.

Tables C1 through C20 show the coefficients obtained and a detailed comparison

to illustrate the differences between the numerically integrated radiance profile
values and the values obtained from the curve fit. :
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TABLE Cl. TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO, 843 (JANUARY, 20° N)

292

THE CCFFFICIENTS ARE N A(N)

1. 5.58657065

3. 212586612

Se =1,04013318

Te »3889475%

9e 14230350
HE 1CHT THETA H(CALC) N(MFAS) N(RES)
=30e0 «N0N00N00 5.2035%660 5409749000 +10606460
25,0 «N7130983 5,17606478 5.10983000 06623478
20,0 14279947 5,1084q9149 5,12394000 ~a01546881
«15,0 221610950 5403919547 5413994000 «a10070453
-10,0 .28559933 5,01338572 5.15834000 ~e 16495628
0,0 31415927 5,02317029 5,16650000 we16332961
=640 4342171920 S5,06407836 $,17%508000 -e12900164
4,0 . 37127513 5,0819%440 5418427000 -+ 10231560
«240 39083907 5412964354 5.19410000 <o 06445646
] «42830900 5,1869A805 5,20453000 =e01754195
1,0 J44267896 5,21834496 5,21004000 00830494
2.0 . 4569%893 5,25088249 5,21569000 03520249
1.0 .4712% 90 5.28408256 5,22151000 06257254
4,0 48551386 5,31738455 5,22757000 .08981455
5.0 49979283 5,35019133 5,23376000 11643133
6.0 51407080 5,38187592 5,24014000 +14171592
7.0 «®2835876 5,4117R866 5424666000 216512866
R0 456263873 5.43926473 5425325000 «18601473
9.0 55691870 $,46363192 54259079000 20384152
10,0 57119866 5,484621871 5.26421000 +21800871
11,0 ,58547a63 5.50034227 5.27131000 222998227
12,0 59075860 5,51141651 $,27513000 «2362865%1
13,0 +A1403a56 5,51676000 5,27687000 +23989000
14,0 .A2R31853 5,51580356 5427492000 «264088356
1%,C 4250850 5.50799759 5.,27612000 23187759
1640 45687846 5.,49283888 5,27371000 21912888
17,0 A7115843 5.,460987697 5,28A78000 «181A79697
18,0 18547240 5,43071978 5,30781000 +1309097g
19,0 699712136 5,39903868 5,32%04000 07309888
20,0 . 71390833 5,35057268 5,33470000 01587258
21,0 .72R27430 5,29313196 5,34353000 -e05049804
22,0 . 74255826 5,22660046 5,34306000 -e1l643954
21,0 . 75683823 5.,15093762 5,33231000 -s18187233
24,0 JT7111420 5,06617927 5,29955000 423337073
25,0 .78539316 4,97263762 5,22660000 -a25641623p
26,0 .79967a13 4,86990038 5.14771000 -+27780962
21.0 .71395810 4,75R82900 5002935000 -e27052100
28,0 .R2823806 4,6395%5613 4,9137%000 ee27419387
29,0 LR4251003 4,5124R8226 4,75%14000 .e26265774
n,0 .A56T79300 6,37207188 4460131000 -e22373832
1,0 «R7107296 4423684771 4440699000 -s 17014229
32,0 . "8535763 4,08938741 4,20119000 -.11130259
33,0 «R9963790 1,93631569 4,031700060 «e953863)
34,0 91391786 3,77229909 3,83805000 -05975091
35,C .928197a3 31,61603909 3,566064000 =e03262091
36,0 494247780 3,45026522 346622000 =e0159547g
37,0 95675776 3,28172803 3,27215000 .009573013
38,0 «97103773 3,11119190 3.08563000 +N2576190
39,0 .98531770 2.93942793 2,91536000 02306793
40,0 299959766 2,767206R6 2474822000 201898686
41,0 1,01387763 2,59%29225 2,58426000 .01103225
42,0 1,12815760 2.42643380 2440804000 01639380
43,0 1,0424375¢ 2,25%36113 2,20770000 047466113
44,0 1,05671753 2,08R717784 2,02348000 ,06529784
45,0 1,07092750 1,92535612 1.834632000 208672612
4k, 0 1,08%27746 1,76573175 1,63514000 «13059175
47,0 1,N9955743 1,61049973 1,45742000 215347973
4,0 1,11283740 1,46021047 1,29%42000 216479047
49,0 1,12711736 1,31536653 1,13620000 217916653
50,0 1,14239733 1,17641998 1,00218000 217423998
52,0 1,17795726 «91776354 «72627700 «19148654
54,0 1,19951719 +686T8672 +50974800 «17703872
56.0 1,22/07713 248515962 238156200 210359782
58,0 ',25663706 «31269331 «27785600 0358373
60,0 1,28%19499 +17238542 +19357100 =e02118558
5.0 1,25h59483 -s 055644608 «07621470 -¢13166078
7.0 1,42799446 ~e12004142 «02R41360 «e 15745502
7540 1,49939449 -+ 09282606 #01079290 «s10361896
an.o 1.%7Nn70433 =400N00000 «00576186 - 00574186

.l
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TABLE C2. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 853, JANUARY, 30°N
N

THE COFFFICIENTS ARE

HF1GHT
=30.C
=25.0
~20e0

>

THFTA
«N0N00000
«N713g483
14279967
«21419950
.?78559933
31615927
,24271920
37127913
«39983907
.42R30q00
44267896
45695893
447123490
.48%51R86
+%99793a83
5140740
.52Rr35876
5626373
.55691870
.5711l0g66
58547843
.59975860
.A1403g56
62831853
. A4250g50
.~5687846
JA7115g43
68543840
9071836
.71299833
.72R27830
. 74255326
.75683823
77111320
.78539a16
.79967813
.Al395810
.A2823806
_R4251g03
.R5679800
.R7107796
.88535793
9061790
.2l3917p¢

.2281g743

.94747780

.95675776

«37103773

.98531770

4999577566
1,01387763
1,02815760
1,0424%75¢
1,05671753
1.07096750
1,N8%27746
1,19955743
1.11383740
1,12811736
1,14239733
', 17095726
1,19951719
1,22807713
1,25A6370&
1,78519469
1,35659683
1,62799666
1,69939449
1.97079633

A(NY

le 5450506026

3, 221044424

Se »1.02863647

e’ +32722566

S « 16824084
N{CALC) N(MFAS)
5.18233453 5.082150n0
5.15477109 5,09297000
5,08737240 5410544000
5,N1929855 5,11967000
4,659602043 5.13595000
5,00697450 5,14317000
5.03092603 5,15085000
5,06751117 5,15908000
5,1153283¢4 5,16788000
5,17194789 5.17730000
5,20253463 5,18229000
5,2339A360 5,18740000
5,26574446 5,19271000
5.29722450 5,19R26000
5.32779842 5.20395000
5,35681415 5,20Q8R0N0
5,38360099 5,21593000
5440747772 5.,22213000
5,42776103 5.22235000
5.,64377406 5,23472000
5,45485488 5.,24039000
5,46036495 5424565000
5,45969730 5,250270M0
5465228434 5425304000
5,43760531 5,25586000
5,41519304 5,25%48000
5,38464022 5.25697000
5,34560478 5,25680000
5,29781461 5,25419000
5.24107136 5,23A05000
5,17525329 5,2122R000
5,10n31724 5,17476000
5.01629963 5,13A34000
4,92331648 5,08319000
4,82156244 §,01621000
4,71130893 4,952770N0
4,59290136 4,84973000
4,46675545 4,74126000
4,333352R1 4,59451000
4,19223576 4,44123000
4,04700147 4423750000
3,A9529557 4,02114000
31,73080526 3,84420000
3,578252n8 3,64262000
3,41438435 3,44470000
3,24796948 3,259490N0
3,0797R617 3,06067000
2.91061673 2,86953000
2.74123941 2469552000
2.57242108 2,514682000
2,40491016 2434769000
2,23942998 2417194000
2.07667262 1,98024A000
1.91729328 1,80927000
1,76190527 1,64480000
1,61107567 1,47%91000
1,46532160 1,32934000
1,32510728 1.19407000
1,19084178 1.05657000
1,06287746 «94365400
«R2697393 +69622100
261206695 249275000
¢43993489 036963200
«?A952589 227104900
+ 16704805 «13013700
~+02750114 «07895960
«e09143741 «03113210
=.N6747783 2013123n0
=¢00000000 200714014

N{(RES)
«10018453
.06180109

-+01806760
-+10037145
wel13992957
-.136l9550
-s1l992397
~.09156883
-.05255166
-.00535211
02024463
04658390
07303444
+09896450
12384842
14693415
16767099
«.18534772
19941101
.20905406
2la4s4gg
21471495
«20942730
219954434
18174531
L,16171304
212767022
08880478
204362461
200302136
-.03702671
-, 07446276
-212204037
-.15987352
=.1946475¢
~e24146107
-.25682866
~e27650455
~.26115719
~a24799424
-e190498513
~el25R6443
-.10539474
~.06436792
-.03231565
-e01152052
,01911617

«04108673
06571941
05560108
05722016
«N674899a
09641262
»10802328
11710527
« 13516567
.13598160
13103728
.1312717g
11922344
.13075293
«12631695
.07030289
01867689
-+023n8895
-.10646074
-412256951
-.08040163
~.00714014
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TABLE C3.- TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 863, JANUARY, 45°N

THE CCFFFICIENTS ARE N A(N)

le 5.30550668

3. 239578447

5. ~1.,00250013

7. 220045471

9e .22358985
HF 1GHT THETA N(CALC} N(MEAS) N(RES)
=300 «00N00000 5412283558 5.03111000 «09172558
-25.0 01133653 5,05436358 £,03820000 .05556349
«?20,0 2142709467 5,02524998 5,06747000 ~e02222002
-15,0 .?141lags50 4,95481748 5,05733000 «e 10051252
~10,0 .28559933 4,93574180 5,06R670N0 «s13292820
—fe0 31415927 4,94800207 5,07364000 —.12563793
be0 34271920 4,97310588 5.07901000 =e10550412
-] W37127913 5,01028051 5,08470000 -.074%1949
«2.0 .?9082907 5,05762864 5.,09786000 -.0332313¢
.0 .428309q00 5,11216419 5,0974700n0 0laggérg
1,0 L442678056 5,14092122 5,10095000 03997122
2,0 65655893 5,16991879 5,10461000 06530879
3,0 47123390 5,19853560 5,10838000 +,09015560
4,0 .48551gg6 5,22611353 5,117231000 11380353
5,0 .49979a83 5,25196596 5,11640000 135555064
Por: ,51407580 5.27538651 5,12061000 15677651
7.0 .52835376 5.79565827 5.,12497000 .17068827
R4 0 .54263g73 5,312063133 5,12945000 18241333
9.0 .%5A31870 5,32389246 5,13400000 «18589244
10,0 .57110g866 5.33045473 5.,13894000 19151473
11,0 58547863 5,33108716 5,14392000 18716716
12,0 .,59975860 5,32516387 5,14793000 .17723387
13,0 .51403g56 5,31210504 5,15200000 .16010504
14,0 .h2R31853 5,29138515% 5,15213000 «13925515
15,0 54250850 5,26254069 5,14653000 <1160106q
16,0 ,55687346 5,22517695 5,13920000 08697695
17,0 ,A7115g843 5,17297406 5,114694000 ,06203406
18,0 LAB543840 5,12369199 5,08479000 03890199
19,0 .69971g36 5,05017450 5,03991000 .02026450
20,0 ,71399833 4,98535202 4,99416000 -.00880798
21,0 .72R27830 4,90224339 4,92492000 -e02267661
22.0 L,74255826 4,80995642 4484526000 -+03530358
23,0 ,75683g23 4,7096R728 4,77657000 ~«D6TRB272
24,0 L,77111820 4,59271874 4,69114000 -e09242126
25,0 ,78539816 4,48N41729 4,62070000 ~e14028271
26,0 79967313 4,356422920 4,55647000 -4202240R0
27.0 .A1395810 4422067546 4,459980N0 -e23930454
28,0 ,R2823806 4,08036592 4435543000 -+27508408
29.0 LR4251a03 3,53389248 4,20583000 -e27193752
3n,0 , 95579800 3,78202156 4,04630000 =, 26427844
31,0 LRT107796 3,62568591 3,83459000 -+20910409
12,0 ,78535763 3,46507597 3,60R75000 «e14367403
33,0 LR9063790 3,30161077 3,418643000 -.11681923
34,0 L21391786 3,13592858 3,19197000 -e056061642
15,0 .92r19783 2,94887753 2,976610n0 ~e007732647
36,0 ,94247780 2,80130612 2478353000 J01777612
37.0 £95675776 2463405396 2,59N600M0 04365395
38,0 97103773 2.46794278 2440560000 06236278
19,0 ,98531770 2,30376779 2423186000 207190779
40,0 .99959766 2,14228967 2,04205000 «10023967
41,0 1,01387763 1,98422702 1,86672000 11750702
42,0 1,02R15760 1,83024972 1,68956000 14068672
43,0 1,04243756 1,68097290 1,49489000 218608290
44,0 1,05671753 1453695194 1,34053000 219642194
45,0 1,N7099750 1,39867832 1,21213000 218624832
46,0 1,08527746 1,26657641 1.12n21000 214636641
47,0 1,M9955743 1.14100129 1,04163000 209937129
4R 0 1,11383740 1,02223758 +96031500 206192258
49,0 1,12911736 91049918 «86243300 04806618
50,0 1,164239733 80593004 «77332000 .03261004
52,0 1,17095726 261853640 «58781500 ,03072140
54,0 1,1995171¢ «45980339 042718700 +0327063g
5640 1,22807713 +32890856 232207800 200683056
58,0 1,25663706 222371703 «23R61800 -,01490097
60,0 1,78510699 14186567 17267400 -.03080833
6540 1,35650483 02025694 08118090 -+06092396
70,0 1,42799466 =,01996080 403976700 -+05972870
75,0 1,49039649 -.N1R05273 «02272600 ~a04077963
R0.0 1,57N72633 =,00000000 201483580 -+01483580

294



TABLE C4. - TRIGONOMETRIC SERIES CURVE FIT TO

PROFILE NO. 873, JANUARY, 60°N

THE CCFFFICIENTS ARE . N A(NY

le 4492492431

3. 249360599

5e =+92103659

e «10552310

e «23897261
HFTGHT THFTA K{CALC) J{MFAS) N(RES)
~30.0 210N00000 4484198542 4476604000 «N7594962
«2540 «N71394983 4,81565957 4,77061000 04504957
-20.0 14279587 4.75206893 4477578000 -.02368107
-15,0 .21419950 4,69013602 4,78167000 -+09153393
10,0 .?85599133 4,67272384 4,78843000 -a 11570616
-8.0 231415927 4,68471430 4479143000 -210671570
~640 23427120 4,70816017 4.,79461000 -.086449813
~4.0 237127913 4,74205769 4,79796000 -.05590231
=240 39783407 4,78432077 4480158000 -.01725923
.0 L42R30500 4,83183110 4,80542000 «02641110
1,0 44267896 4,85632541 4,80748000 04884541
2.0 45695893 4,R8055801 4,80961000 07094801
1,0 .47123890 4,90391267 4,81182000 .09209267
4,0 .48551g86 4,92574216 4,81414000 «11140216
5.0 .49970g883 4,94537670 4,81650000 .128875670
AaO 41407880 4,96213290 4,31R92000 J16321290
7,0 .2835/76 4,97532319 4,82141000 153351319
2.0 .564763873 4,98426529 4,82370000 .16056529
940 .55A91370 4,988249196 4,82A32000 216167196
10,0 .5T7119a66 4,9R676054 4,8290R000 .15748054
11,0 .585467843 4,07906234 4,83146000 «14760234
12,0 59275860 4,96463168 4,83219000 J1324416p
13,0 .A1403856 4,94295443 4482994000 11301443
14,0 .A2R31853 4,91357589 44,82534000 08823589
15,0 Lh425q350 4,R7610800 4,81127000 ,06483400
14,0 h5687846 4,83023559 4,78594000 .0442955q9
17,0 J6711%5g43 4,77572178 4,75556000 .02016179g
18,0 .h8543g40 4,71241226 4,70538000 .00703224
19,0 .h9971836 4,64023B49 4,63677000 .00346849
20,0 71399833 4,55921977 4,55955000 «.00033023
21,0 .72827330 4,46046407 4,44781000 02165407
22,0 74255826 4,37116769 4,33491000 +03625769
23,0 .75683g23 4,26461371 4,22873000 .03588371
24,0 L77111820 4415016928 4,16780000 -e01763072
25,0 78539816 4,02028171 4,13207000 «.10378829
24,0 79967813 3,89947358 4,08484000 -.18536662
27,0 .P1395g10 3,76433674 44,01073000 ~22463932¢
28,0 JR2R23806 3,62352549 3,91443000 =e29090451
29,0 +R4?251503 3,47774885 3,7821R000 =e30443115
3n,0 +R5679300 3,32776222 3,62429000 «e29652778
31,0 27107796 3,17435840 3,40301000 -+22865160
32.0 LRB535793 3,01835821 3.16788000 -o1495217q
33,0 .”9963790 2,26060080 2497116000 -.11055920
34,0 91391786 2,70193378 2,73577000 =403393622
35,0 .92819783 2,54320333 2,51667000 02653333
34,0 .94247780 2,38524454 2432912000 J05612484
17,0 « 95675776 2.,22887184 2,14R01000 .N8086184
3840 97103773 2.N07487002 1.9766R000 .09819002
39,0 .98531770 1.92398565 1,81655000 10743565
4040 299959766 1,77691922 1.63744%000 .13947922
41,0 1.01387763 1.43431802 1,47885000 «15546802
42,0 1,.N2R15760 1,49676989 1,32623000 17023989
43,0 1,04243756 1,36479784 1.17444000 219035784
44,0 1.05671753 1,23885578 1,05589000 18296578
45,0 1,07099750 1,115832519 95923400 +16009119
44,40 1,08527746 1,006512491 «89310700 .11340591
47,0 1.09955743 +90065004 +83630300 206434704
4B.0 1,11383740 +80189190 «77692100 +02497090
49,0 1,12811736 .71031908 «70418900 .00613008
50,0 1,14739731 62593945 +63708800 -,01114855
52,0 1,17095726 «4TRGLTOE 249462600 -.01617894
54,0 1,19951719 »35816157 «36905000 -.01088843
5640 1,22207713 025294764 +28324800 «402020034
58,0 1,25663706 .18998570 221762700 -a02763730
60,0 1,28%19699 «13601840 +16700800 -.03098960
6540 1,35659483 206133754 «09423610 -403289854
70,0 1,42799666 «03320863 «05739960 ~202419097
75.0 1,49939449 «N1718639 +«03759870 -e02041231
80,0 1,57N704633 «00N00000 202473820 -e02473820
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TABLE C5. - TRIGONOMETRIC SERIES CURVE FIT TO

rHE CCFFFICIENTS ARE

-l

12,0
19,0
20,0
21,0
22,0
23,0
24,0
25,0
26,0
27.0
28,0
29,0
3060
3.0
32,0
33,0
34,0
35,0
3A6C
17,0
3R.0
39,0
40,0
41,0
42,0
43,0
44,0
45,0
4k, 0
47,C
4040
49,0
5040
5240
54,40
5640
58,0
60,0
6540
70,0
75.0
an.o

PROFILE NO. 883, JANUARY, 75°N

THFTA
.00N00000
«07130q83
o14279q67
221619450
28550433
.314615627
34271920
37127413
+39983907
.4283ag00
44267896
45695893
47123890
48551886
490793483
.51407580
.22835276
54263873
.55691870
.

5711966

58547863
+59975860
.~140356
.62R31g53
64259850
55687846
JA7115843
68543840
.69971836
.71390833
.72227830
74255826
75683823
,77111820
.78539816
79967813
.”1395810
2823806
JR4251803
R5679800
r7107796
Rg535793
6063790

.91391786

.Q2819783

L,042477g0

95675776

297103773

.98%31770

298959766
1.,71387763
1.,02a15760
1.04243756
1.05671753
1.,07099750
1,08527746
1,09055743
1,11383740
1,12811736
1,14239733
1,17095726
1,1995171¢
1,22207713
1,25/63706
1,28510699
1.35659483
1,42799666
1,69930449
1,%7079433

N(CALC)
4431221856
4429N68998
4423919919
44190494608
4,18NM18547
4,19193174
4,21303524
4424244785
442TR18456
4,31737498
4,33715286
4,35637630
4,37449695
4439094189
4,40512124
4,41643623
4,42428748
4,42808356
4,42724954
4,42123542
4,40652439
4,39164074
4,36715722
4433570196
4,29696451
4,25070125
4,19473979
4,13498255
4,06540917
3,98807805
3,90112666
3,8107704%
3,71130307
3,60508953
3,49256631
3,37423462
3,25065502
3,12244101
2.99025174
2.85478429
2.71676533
2457694251
2.,43607555
2.79492732
2.15425482
2.01480048
1,87728359
1474239225
1.61077523
1,48303801
1,35a073061
1,24134818
1,12832352
1,02102408
«91874942
LR2472955
e73612441
«65402429
57845117
50936116
239014533
«29484958
«22117641
«166254R4
«124685797
«NT7448589
«05173510
02939738
»00N00000

A(N)
4+35446977
49182649
=-+80533553
.05361327
«21764257

N(MEAS)

4 25482000
4425687000

4425981000
4426317000
4426703000
4,27145000
4427347000
4,271559000
4,277840N0
4,28020000
4,28274000
4,28408000
4428547000
4428687000
4,28R360N0
4,28981000
44,29131000
4429284000
4429426000
4,29569000
4429706000
4429766000
4,29592000
4,29N052000
4,28296000
4426526000
4,23998000
4,20232000
4,15972000
4,09015000
3,98991000
3,87764000
3,79283000
3,69930000
3,64688000
3,61142000
3,54420000
3,47497000
3,37236000
3,23778000
3,07922000
2.86249000
2463946000
2,46155000
2,25628000
2.,06760000
1.90703000
1,74840000
1.60324000
1,47842000
1,35073000
1,23707000
1,12050000
1,02055000

+93060100

+«85121700

« 78397400

272581700

660746400

60920700

«55717800

V42649700

+31589800

226307700

218754900

.14381500

,08289210

«051591%0

»034503a0

«02219940

N{(RES)

nBgaso e
eU25354456

+0308799R
~s02397081
~e07653592
-.00130453
~.08123826
-e06255476
~.03539215
«,00201544
03463498
05307286
07090630
08762695
.10258189
11531124
.12512623
+13144748
.13382354
«13155954
212417542
11186439
09572074
07663722
,05274106
03170451
J0l072125
~,00558021
-.02473745
=,02474083
-.00183195
02548666
201794085
01200307
-,04179047
-.11885369
-,16996538
-e224314098
=22%4991899
-e24752826
=422643571
-s14572487
-.06251749
=e02547445
.03866732
«0B645482
«10777048
.12p88359
13915225
.13235583
.13230801
«12266061
.112844818
10777352
«09042308
06853242
04075555
.,01030741
-.01l571971
-,03075583
-,06281684
«+03635167
=,021048642
-eN2190059
-e02129416
-+01695703
-400840621
.00014360
-+00510642
«e02219940



TABLE C6. - TRIGONOMETRIC SERIES CURVE FIT TO

THE COFFFICIENTS ARE

HF TGHT
=30.0
«25.0
20,0
«15,0
10,0

PROFILE NO. 893, APRIL, 20°N

THETA
.ND0000Q00
«071309g3
«14279967
«21419950
«285569933
31415927
34271920
37127913
«39683g07
42839900
_64267898
.45695893
,67123890
.48551gg6
.49977ga3
51407380
W52Rr3576
54263373
55691870
237115866
«98547863
.59975a60
.“1“03856
.A2R31g53
h4250g50
JA3487846
AT115843
18543540
.h9971a36
+71290833
72227830
74255826
7548323
7711%a20
78539316
79967813
21395810
#2R23K06
R4251R03
R5679R800
r7107796
285357493
A9n63790
al291 786
928la7a3
Q42477180
.95675776
«27103773
.98531770
«99959766
.N1387763
.N2RL5760
.N4243756
N5671753
N7092750
.

1

1

1

1

1

1,.N8527746
1,M9955743
1.11383740
1,12R11736
1,14239733
1,17095726
1,19951719
1,22207713
1.75663706
1.78%126g99
1.35659483
1,4279%466
1,59939649
1,57070633

N{CALC)
5066569484
5.43538244
5.36072064
5428364975
5025368658
5.26361908
5,287901g6
5432640299
5,37790567
5,44010475
5,474210g3

421093
5,50966649
%5,564591373
5,%8234875
5.41a32802
5,65317560
5.68619092
5.,71665692
5,743184852
5,76704129
5.78552021
54 79R58835
5,80557540
5.80584597
5,79880745
5,78391740
5,76065038
5,72270410
5,68760475
5.63711167
5,57702100
5,50720847
5442763130
5.33232906
5.23942364
5.13111821
5,01369532
4,88751405
4,7530063%6
4,61067260
4,66107655
4,30483920
4,14263279
3,979173R1
3,R03215R2
3,62754196
3,44R095732
3.2682R8119
3,085633938
2.90395657
2472194894
2,54111707
2,36223916
2,18406474
2401330887
1.844664685
1.68070956
1,52207943
1,36928704
1,22280839

95061161

«70754322

+%47%91833

«314633440

«16872517
«e 06769463
~ea164166212
-¢10043874
«.00000000

A(N)
5.86633725
«13068101
1.,10266558
«41557681
+15576534

NIMFAS)
534651000
5,36018000
5437559000
5,39309000
5,41303000
5442185000
5,43125000
5.44124000
5445193000
5,46332000
5,46929000
5,47553000
5.48195000
5.48797000
5.49485000
5,50199000
5,50930000
5.515479000
5,52435000
5,53197000
553927000
5,545140M0
5.55064000
5,55686000
5,55/17000
5,557720N0
5,56R95000
5.,5856R000
5459452000
5.59633000
5,59244000
5:58427000
5455880000
5,5L806000
5,46200000
5.37864000
5,26754000
5,16561000
5.02237000
4,89566000
4,75740000
4,59126000
4,41094000
44,151220M0
3,89503000
3,66891000
3.,44939000
3,24070000
3,04451000
2483585000
2,64080000
2,44244000
2,23%0R0M0
2.04597000
1.86232000
1.66450000
1.,49146000
1433204000
l1,17300000
1.03785000

75882400

+53443000

+39637000

28934200

«20127300

207806300

02069760

«01036250

,00533271

N(RES)
«11918484
07520244
201486906
10944025
2159343642
«15823092
14334814
+11483701
207402433
«402321525

.00452003
«0341364q
06396373
05437875
12347802
15118560
.176R9092
19986692
21949852
.23507129
24625021
«25344835
225493540
229898597
24063745
22619740
19174038
14202410
09308475
.04078167
-+01541900
=,07706153
-+13116870
-+17973094
-422257636
-.247%2179
-.25384%68
-e278N9595
426936364
-.28698736
-e29632365
-428642080
-s26830721
=, 17604619
~.09181418
-.04136R04
-+00043268
«02758119
04182938
06810657
08114894
.09867707
12715916
214009474
15098887
«18014685
18924956
«19003943
19628704
218495839
19158761
17311322
.09954833
+02699260
=403254783
-e14575763
-417035972
-.11080124
-+00533271
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TABLE C7. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 903, APRIL, 30°N

THE CQEFFICIENTS ARE N A(N)

le 5495431199

3. 16027619

Se ~1,11510775

7. +39975770

9. +15858150
HF 1GHT THFTA N(CALC) N(MEAS) N(RES)
=300 «00000000 555781963 5444491000 211290963
~25,0 «N7139983 5,52876453 5,45898000 206978453
=20,0 o 1427967 5,45755873 54417475000 -e01719127
-15,0 21416950 5,39523058 5449254000 -e10730942
=1n,0 28559933 5,35991013 5451297000 -+15305987
~8,0 31415927 5.37130355 5452199000 =e15068645
=640 34271520 5,39665667 5,53155000 -.13493103
4,0 237127413 5,43573348 5,54187000 -l.10613652
«?40 .39983907 5,46R721922 5455279000 «+06557078
.0 42739900 5,54872384 5.56368000 -e0l495616
1,0 44267896 5,58220621 5456987000 .01233621
2.0 45695893 S5.61684384 5,57625000 «040593p4
3,0 47123890 5.65207329 5.58286000 .0692132%
4,0 48551886 5,68728630 5.58979000 09745630
. 5,0 49972883 5,72183645 5,59696000 12687645
6,0 51407980 5,75504645 5,60424000 15080645
7.0 <52R3%376 5,78621592 5,61189000 217432592
R,0 54263873 5,81462965 5.61979000 +19483945
9.0 .55691870 5.R3956605 5.62783000 «21173605
10,0 .57119g866 5,86030588 5,63616000 22414588
11,0 58547863 5.,87614093 5,6439R000 2232160093
12,0 59075860 5.AB638277 5,65179000 023459277
13,0 .A140356 5,89037120 5,66054000 .22983120
14,0 .h2R31853 5,R8T4R8247 5466755000 021993247
15,0 64259850 5,87713714 5.67456000 20257714
16,0 A5687846 5,.,850880732 5467644000 18236732
17,0 JA7115g43 5,83202341 5.68091000 J15111341
12,0 8543540 5,7963g015 5,68024000 11614015
15,0 .69971836 5,75154182 5,67760000 07394182
20,0 71390833 5.6972467! 5.66076000 03648671
21,0 72027330 5,63331065 5463621000 =+00289935
22,0 74255026 5,55962963 5461038000 ~,05075037
23,0 75683523 5447618149 5456640000 -.,09071851
24,0 .771114820 5.38302662 5,.51000000 -a12697338
25,0 +78539316 5.28030749 5.45195000 ~e17164231
24,0 «79967R13 5416R24846 5437731000 -e20906154
27,0 .R1395810 5,04715166 5427435000 =e22719834
28,0 LR2R23806 4,91739592 5.17571000 -425831408
29.0 84251803 4477943196 5,03454000 -e25510806
30,0 .R5679800 4,63377792 4,90028000 -.26650208
31,0 «RT107796 4448101403 4,73789000 ~e25687597
32,0 .RB8535793 4432177662 4,55380000 -e2320233g
33,0 9963790 4,15675162 4437963000 -.22287838
34,0 .91291786 1,68666757 4,15520000 -a16853243
35,0 .92819783 3,8122R831 3,93266000 -+12037169
36,0 L, 34247780 3,634405137 3,72487000 -e0906466463
37,0 .95675776 3,65383026 3,51529000 -e06145974
38,0 97103773 3,27138665 3,30961000 ~e03822335
39,0 .98531770 3,087902k2 3,108560N00 ~e02165738
40,0 «99959766 2,90420305 2,889650N0 .01455305
41,0 1.013877¢63 2,72110219 2,68023000 .04087219
42,0 1,02R15760 2.53939661 2,46406000 07533661
43,0 1,04243756 2.35985850 2,22779000 .132068850
44,0 1,05671753 2,18322942 2.01773000 «16549942
45,0 1,07099750 2,01021458 1,82310000 18711458
44,0 1,08527746 1,84147774 1,63029000 21118774
47,0 1,09955743 1,67763664 1.,46504000 221259664
48,0 1.11383740 1,51925911 1,31232000 «20693911
49,0 1,12811736 1,36685991 1,15R820000 20865991
50,0 1,164239733 1,22089814 1,02737000 «19352814
52,0 1,17095726 »94983453 « 76304500 218678953
54,0 1,19951719 70857399 «54380800 .16476559
56,0 1,22r07713 49868012 «40073000 09795012
58,0 1,25A63706 .32M80329 29375700 202704629
40,0 t.28%19699 s17474056 «20798100 «¢03324044
65,0 1.35559483 ~.05923280 +08619890 -.14543170
70,0 1,627994666 ~e13357421 03300700 -e16658121
75,0 1,49939649 =eN9553274 +01302820 -¢10856094
A0,0 1,37070633 -o00N00000 «00737984 -+00737984
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TABLE C8. - TRIGONOMETRIC SERIES CURVE FIT TO

THE CCFFFICIENTS ARE

PROFILE NO. 913, APRIL, 45°N

THFTA
«N0N00000
+N71394983
14279967
21410950
285594933
L31415927
.36271920
37127913
«399832907
42839900
40267896
.4569%5893
67123390
.48551aRe
.490977883
51407380
,h2835/76
.,56263873
55491870
7119866
LIBS47R63
.59075860
61403356
.A2R3153
56250350
.h5687846
WAT115843
.AB543R40
69071836
71399833
+ 72827830
74255824
75683323
L77111820
78539816
79967813
.R1395810
LA2R23806
R4751R03
R58TARO0
JR7107796
JAB535793
.R90963790
.91391786

92812783
94247780

., 95675776

97102773

.98531770
499959766
1.01387763
1,02c15760
1,M6243756
1,N5671753
1.07099750
1,.N8527746
1,.M19955743
1,11283740
1.12R11713¢
1,14739733
1,17095726
1,19951719
1,22R07713
1,25663706
1.28%10699
1,.35459483
1,42799666
1,4993ak49
1L.570T79633

N{CALC)
5466179354
5.61480271
5454933310
5448499122
5446744735
5.48115639
5,50800802
5,54751338
5.,59R11211
5.,65718435
5,6R880708
5.72112680
5,75356190
5,78548935
5.,816251al
5,R4516522
5.,R7152695
5,894626429
5,91374312
5,92917685
5.92723523
5,94025310
5,93659892
5,92568287
5.605696457
5,87996017
8 ,844624877
5.79947807
5,74536928
5.68172102
5.60841233
§,525406472
5,43274320
5,.33N55628
5.,21905501
5,09853105
4,96935373
4,B83196629
4,68688125
4,53467501
4,37598180
4,2114R697
4,04191987
3,86804622
1.69066033
3.51057698
31,32962334
3,14%563086
2.96242731
2.77982904
2,59R63360
2,41061272
2.243505a1
2,07101404
1,90279499
1.73945804
1,581560135
1,42960370
1,28403201
1,14522955

+AR9l6619
66327547
46867282
.30478736
+17145205
~¢03998061
-+10781919
~a 07819661
-+00N00000

AIN)
5.99416571
«25046707
1411999949
36407845
2173080181

N{MEAS)
5454174000
5455545000
5457075000
5458798000
5.60756000
5.61628000
5462547000
5.63533000
5464590000
5465720000
5,66314000
5466930000
5,67486000
5.,68154000
5,68849000
5.69556000
5,70307000
5,71085000
5,71A86000
5,72739000
5,73414000
5,74500000
5,75514000
5476230000
5,764B890N0
5,76454000
5.75200000
5,72762000
5.69020000
5.65592000
5,60236000
5453554000
5447669000
5439467000
5,31442000
5424586000
5,14003000
5.03653000
4,89412000
4,76010000
4,60096000
4442300000
4425858000
4,05486000
3,84A8230N0
3,64430000
3,42229000
3420410000
3,00121000
2.78792000
2,58175000
2,36199000
2.10532000
1.,88380000
1,68432000
1,5104A000
1,36301000
1.,22519000
1,08277000
296253200
«72060400
«53351300
+39738300
«29188500
+20589200
«084665550
203488100
.01506150
.00832816

N{RES)
«10005354
+05935271
.02141690
«10298878
14011265
213512361
11746198
08781662
04778789
00001565
02566708
205182680
07870190
«10394935
12776181
.14960522
«168%5695
.,18377429
19488312
,20078685
«20109523
195251310
.181458g2
16338287
14207457
11542017
209254877
.,07185807
05516928
.025g80102
00605233
-.0105352¢
=e043964680
—.06411372
-.09536499
-.14732895
-.17067627
~e2045637)
-+20723875
=e22542499
-e22497820
-.21151303
~e21666013
-.18679378
-a15756967
-.13372302
e 093666664
-.05846914
-.03878269
-+00809096

.01688360
05762272
.13alg5g1
«18721404
«2l6467409
22899804
.21855035
.20441370
.20126201
«18265755
15956219
12936247
07108982
«01290213¢
~e034430995
~s12663611
~e14270019
-0 09325811
-.00832814
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TABLE C9. - TRIGONOMETRIC SERIES CURVE FIT TO

THE CCFFFICIENTS ARE

HE1GRHT
=300
«25,0
«20.0

-10,0
-840

13,0
14,0
15.9
16,0
17,0
18,0
19,0
20,0
21,0
22,0
23,0
24,0
25,0
2640
27.0
28,0
29.0
.3an,0
31,0
37.C
33,0
34,0
35,0
3640
37.0
38.0
39,0

4060

41,0
4240
43,0
44,0
45,0
46,0
47.0
48,0
49,0
50.0
52.0
5440
5640
5840
6040
6540
70.0
© 75.0Q
0.0

PROFILE NO. 923, APRIL, 60°N

THFTA
.00000000
07139983
14279967

+2l41l9q50 -

.28559933
J31615q927
234271920
.37127g13
+39983q07
442830400
L44267296
»45695893
+%47123860
58551886
49979883
91407880
.52835376
54263373
55691870

.571l19g66

«58547863
59975860
.61403356
.62831853
64259850
65687346
67115843
68543840
69971836
71390833
,12R27230
74255826
.75683g23
77111820
.78539816
79967313
.R1395810
82823806
JR4251R03
«R5679800
+A7107796
«R8535793
9963790
«91391786
.92815783
94247780
+05675776
«97103773
.98531770

99959766

1,01387763
1.02815760
1,04243756
1,05671753
1.,07099750
1,08527746
1,09955743

1,11383740

1.120911736
1,14239733
1,17095726
1,19951719
1,22R07713
1,25663706
1,28510699
1.35659483
1,42799466
1,49939649
1,57079633

N (CALC)
5.69376962
5,66810294
5.60617243
5,54626597
5,53185919
5,54582801
5,57207130
5,60990037
5,65756658
5,71228369
5,74115206
5,77031490
5,79918079
5,827120%4
5,85347351
5,87755748
5,89867503
5,91612322
5.,92920224
5,93722440
5,93¢52302
5,93546118
5,92444018
5,90590749
5,87936434
584437246
5,80056030
5,74762826
5,68535316
5,61359166
5,53228275
5,44144923
5,34119807
5,231719a2
5,11328696
4,98625122
4,85104005
4,70815204
4,55815170
4,40166331
4,23936429
4,07197785
3,90026531
3,72501801
3,54704505
3,36718481
3,18625660
3,0050923¢4
2,82450845
2,64530214
2,46R24405
2.29407139
2,12348177
1,95712752
1,79561088
1.63947985
1,48922484
1,34527614
1,20800222
1,07770878

.83897229
£63027052
+45186890
.30318467
.18290605
~+00706660
~.07170452
-.05530570
~400000000

AN
598885240
»33358013
1.10233520
28768185
+18599045

NIMEAS)
5460728000
5.61833000
5463063000
5,.64446000
5466016000
5,66703000
5467436000
5,68217000
54690459000
5.,69923000
5.70391000
54.70879000
5.71382000
5,71907000
5472452000
5,73017000
5,73603000
5.74212000
5474844000
5,75540000
5.76231000
5,76883000
5477479000
5,77740000
5,77433000
5,76686000
5474443000
5,708717000
5,66975000
5,60963000
5.53592000
5.44754000
5437157000
5,26872000
5,16064000
5,076330n00
4,95322000
4,84827000
4,70507000
4,59422000
4,43829000
4437249000
4420819000
3.94836000
3.68534000
3,44849000
3,20R50000
2.98506000
2,78947000
2,59768000
2.41608000
2,21649000
1,98292000
1,78090000
1,60199000
1,44437000
1.31172000
1.18688000
1,05705000
+G4644100
«73151200
+54378500
+40698600
29813200
21166600
«09058920
+03865420
+01746160
+00951038

N(RES)
«08648962
04977294

002445757
-.09819403
-+12830081
-.12125199
-.10228870
-e07276963
-.03292342
.01305349
037264206
+06152490
.08536079
10805034
«12895351
14738748
.16264503
.17400322
18076224
.18182440
17721302
16663118
.14965018
12850749
»10503434
.07751246
.05613030
.03885826
01550316
.003911566
«o00363725
-.00509077
-.03037193
-.03700013
-.04735304
-+,09057878
-410217995
-.14011795
-+14691830
419255669
-.25892571
~.30051215
-¢30792459
-¢22334199
~13829095
-.08130519
«.02224340
.020Y323¢4
«03503845
064762214
05416505
.0775813¢9
.14056177
«17622752
.19362088
+19510985
«17750484
+15839614
«15095222
«13126778
+10746029
+08648552
«04488290
+00505267
002875995
-.09765580
-¢11035872
-.07276730
«¢00951038




TABLE C10. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 933, APRIL, 75°N

THE COFFFICIENTS ARE

HF I GHT
=300
«25,0
-20.0
-15,0
-10,0

80

Lt
»H o
.

N

0000000000000

WN=200 N0V DWN —~

s

75.0
80,0

THFTA
«00000000
«N7139983
14279967
21419950
.28559933
31415927
.34271920
37127913
« 39983907
«42R39900
426796
45695893
.47123860
.48551886
.49979g@3
.51407g80
.52R3%876
54263873
55691870
27119866
«98547863
«59975840
h1403g56
62831453
4250850
65687846
,6T115543
,68543840
.69971R36
.71399833
72827830
. 14255826
.75683g23
.77111g20
78539816
79967813
.81395810
JB2823806
.84251803
LA5679300
.B7107796
.88535793
+39963790
.913917g6
.Q2810783
.94247780
«95675776
.97103773
«98531770
99959766

1,01387763
1,02815760
1,04243756
1,05671753
1.07099750
1,08527746
1.N09955743
1,11383740
1,12811736
1,14239733
1.17095726
1,19951719
1,22/07713
1.25A63706
1,28%19699
1.35659483
1,42799566
1,49939649
1.,57079633

MN(CALC)
5.58385213
5.56116661
5450707463
5.45676508
5,44925567
5,46413331
5.,48978702
5.52527814
5.56865763
5,61700087
5,64187610
5.66650570
5469030300
5,71264885
5.73289910
5,75039262
5,76445961
5,77443028
5477964360
5,77945614
5,77325069
5476044480
5,74049878
5,71292338
5.67728675
5,63322083
5,58042684
5.51867997
5,447683314
5436781977
5427865548
5,18043883
5,07335095
4,95765411
4,83368932
4470187293
4,56269226
4441670042
4,26451030
4,10678788
3,94424497
3.77763138
3,60772676
3,43533222
3,26126168
3,08633332
2,91136104
2473714618
2,56446953
2.39408375
2.22670637
2,06301333
1,90363324
1.74914236
1,60006040
1,45684716
1.31990000

‘1,18955219

1,06607218
194966363
+73855778
+55662148
+40333535
+277641217
217691701
«02055699

403499773

-+03079868

«,00000000

ANy
5480412162
043142562
1.05743406
.21025797
«19548097

NUMFAS)
5.51919000
5,52704000
5.53588000
5,54572000
5,55685000
5,56173000
5,56689000
5,57233000
5.57815000
5,58435000
5,58762000
5.,59100000
5,5944R2000
5,59813000
5,60188000
5,60575000
5,60980000
5,61396000
5,61829000
5,62300000
5,62757000
5,63075000
5,63231000
5,63005000
5,62266000
5,60648000
5,58695000
5.54831000
5.49210000
543372000
5434423000
5,23634000
5.13892000
5,01256000
4,87281000
4476089000
4,60204000
4,47222000
4430096000
4,17248000
4,05587000
3,92229000
3,78125000
3,58957000
3.38830000
3,18318000
2,94363000
2,71784000
2,52831000
2,34902000
2,18135000
2,00334000
1,79831000
1,62346000
1.46716000
1,32920000
1.21190000
1,10056000

.98367100
488232000
«67833400
«%49829100
«37233100
«27299400
«19265500
«08155610
403460080
01565750
.00846158

N{RES)
06466213
003412661

~+02880537
«e08895492
~¢10759433
=e09759669
«s07710298
~e04705186

=e00949237

03264087
05425610
07550570
09582300
.11451885
.13101510
14664262
+15465961
«16047028
«16135340
«15645614
«14568069
12948480
.10818878
»08283338
«05462675
«02674083
~e00652316
~+02963003
-~ 04426686
-e06590023
-206557452
<¢05590117
~¢06556905
-+05530589
we03912068
-+05901707
«e03934774
»205551958
003644970
~e 06569212
~e11162503
-e14465862
017352324
~e15423773
-+12703832
000684668
03226896
«01930618
+03615953
+06506375
«04535637
«05917333
210532324
« 12568236
«13290040
12764716
+10800000
«08899219
208240118
206734363
»06022378
205833043
203100735
«00441817
~+01573799
~+06099911
=206959853
«a06645618
=.008646153

301




TABLE C11. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 943, JULY, 20°N

THE CCEFFICIENTS ARE

302

W0

000000000000

N~ OODNF AR WA~

-

38.0
39,0
40,0
41,0
42,0
43,0
44,0
45,0
4h,0
47.0
42,0
49,0
50,0
52,0
5440
S56e0
58,0
6040
6500
70,0
75,0
&N,0

THETA
«N0N00000
.N71394983
214279467
21419450
.28559933
31415927
34271920
371274913
19983907
42R30900
44267856
456958913
47123390
48551886
.49979383
.51407380
.%2R35376
54263873
.55691870
S71llagee
58547863
29375860
6140356
.h2831g53
64250450
65687846
LH67115843
L68543340
69971836
+71359833
.72R27830
. 7425526
.75683323
W77111820
.
.
.
.

78539816
79967813
1295810
R2823R06
R4251803
LR5679800
R7107796
.R8535793
.A99613790
.o1391786
.22919783
L 94247780
95675776
«97103773
.98531770
.79959766
1,M1387763
1,0281%760
1.04243756
1,05671753
1.07099750
1,08527746
1.,19955743
1,11383740
1,12711736
1.14239733
1, 17095726
1.1995171¢
1,22807713
1,25463706
1.28519899
1.35659483
1,42799466
1.49039649
1.57070433

NICALC)
5.58029578
5454640279
5.,46273407
5,37563664
5.,33965912
5,34514047
5.37423205
5,41475622
5446934355
5453543556
5,57168771
5.60935769
5,64783480
5.68645946
5,72453065
5,76131411
5.796050699
5.82796704
5,85628202
5.88021931
5.89901560
5,91193042
5.91R25549
5,91732371
5.90851770
5.,89127765
5,86510861
5,820586694
5,78436579
5,72917981
5,66384872
5,58R27991
5.50246992
5,60650491
5,30055399
5.18489750
5,0%5986433
4,92588817
4,78347296
4,63319336
4,47568857
4,31165549
4,14184121
3,96703513
3,78206076
3,60576714
3,42102035
3.23469479
3.06766476
2.,86079615
2.67493842
2,49091709
2.30952661
2,131523490
1,95762262
1,74048703
1,62472948
1.46690478
1,31550819
1.17097316
90390484
266789710
2466414584
229290002
«15354882
=2 06571446
-s13151211
~a09213923
=+ 00000000

AtN)
5494985043
«17579630
le13371032
«40391027
«18444911

N(MFAS)
5445009000
5.46784000
5.47726000
5,49356000
5,51237000
5,52n66000
5.52957000
5,53901000
5,54915000
5,55997000
5,56566000
5,57160000
5,57773000
5,58413000
5,59006000
5459690000
5.,60354000
5461116000
5.61856000
5462579000
5,63281000
5,63457000
5,64486000
5465253000
5,65495000
5.65653000
5,67044000
5,69164000
5,70367000
5,70579000
5.,68A31000
5,66369000
5.62230000
5,56771000
5,51557000
5,44667000
5,35223000
5.25RB5000
5.11691000
4496947000
4,775732000
4,56112000
4,37036000
4413669000
3,90571000
3,68573000
3,45400000
3,22926000
3,01848000
2,79166000
2.58151000
2,36R852000
2,14525000
1494549000
1,75697000
1,56720000
1.38R75000
14222649000
1,09313000

95940200
+ 73115600
«53772800
39702100
+28950900
«201346N0
2077876410
»022095%0
«00993400
00507816

N(RES)
«13020578
08356279

-e014525493
~e11792336
<e17271088
~e17121953
-.15533795
~+12425373
=407980645
-e02453444
00602771
03775789
07010480
»10232946
13447045
16441411
19211099
#21680704
023772202
«25442931
226620560
27336042
.27339549
026679371
«25356770
02364746765
19466861
13816694
08049579
02338981
~e0264612g
-,07541009
-+11983008
-e16120509
-¢21501001
-e26177250
-e292365487
-.33296183
«e33343704
~e33627664
-+30004143
~e24946451
-422851879
-.16965487
-e11764024
-e07996286
~e03297965
«00543479
02918476
206913615
209342842
«12239709
16627661
«18603390
4200652642
«22128703
+23597948
26441478
422237819
$21157116
217274884
«13016910
206712484
«00339102
-.04779718
=¢14358856
-+15960801
-410207323
-+00507a16



-

TABLE C12. - TRIGONOMETRIC SERIES CURVE FIT TO

TRE CCFFFICIENTS ARE

HF 1GHT
=300
-2%,0
-20,0
«15,0
«1N0

DD NP WN
EREEEEEEX]
O0O00000ODO

- s e a e e e
~NFIAPLPWN =D
EEEREEEE
[ol=NoleNeNalaNe)

PROFILE NO. 953, JULY, 30°N

THFTA
200000000
«N7130983
014279067
2?1419950
«28559933
31415527
34271920
37127913
<39n83907
, 4232900
44267866
45695893
.47123g90
.4855lagg
«499709g83
.31607,80
.%2Rr35376
54263473
35691870
.%71lages

85854763
«99975860
.,61403g56
.A2R31353
64250850
A5687846
67115843
68543840
.h9971336
.71390833
,72r27830
74255826
.75683823
.77 11g20
.78539g16
«79967813
+R13295810
JR2R23206
L R6251303
LR5679300
WR7T107796
.R8535793
+R9063790
.91391786
02819783
,94247780
95675776
«97103773
98531770
+99959766
1.01387763
1,02Rr15760
1,0424375¢
1.05671753
1.07099750
1,0B%27746
1,79955743
1,11283740
1.12R11736
1.14239733
1,17095726
1.,'9951719
1,72R007713
1,25663706
1,28510699
1,35659483
1,42799666
1,49939649
1,57079633

N A(N)
1. 6.02161998
3. «15965713
5. «1413357585
Te 241315375
9 «16903780

N(CALC)
5.62989282
5,59812057
551984958
5,43R95553
5,40709666
5,41713484
5444205055
5,48166556
5,53466506
5,59859749
5,63360159
5,66994082
5,70702903
5,74423281
5,7ANBT750
5.R1625690
5,R4063946
5,AR0277G96
5,90741821
5,93030823
5494820740
5,96039565
5.96618233
5,96491490
5.95598708
5.,93284658
5,91300206
54B87R02948
5,A3357759
5,77937253
5,71522154
5,64101562
5,55673134
5.66243141
5.350826446
5.244456361
5,12134431
4,98930097
4,84R80202
4,70n038949
4,54466430
4,3R22884a7
4,21297626
4,04048267
3,r6260074
3,68115111
3,49697434
3.31092277
3,12385238
2.93661486
2,75004982
2,56497752
2,318219183
2,20245384
2,02648562
1,85496648
1.6RR52531
1,52773967
1,37313104
1,22516263

95069794
»70683516
+49%08780
+31402887
+16935877
=e06432843
-+13706888
=-409720721
«+00000000

NUIMEAS)
550775000
5.52083000
5,53561000
5,55229000
5457146000
5+57996000
5.589020Nn0
5459863000
5.60893000
5,61921000
5,62499000
5.,63103000
5,63724000
5,64374000
5.65042000
5465738000
5,66453000
5,6718R000
5,67940000
5.,68686000
5469344000
5,69948000
5.70561000
5,71243000
5,71707000
5471908000
5.73277000
5.75311000
5,764460N0
5,76547000
5,74720000
5,72?50000
5,67R40000
5.61R66000
5,56021000
5448520000
5,39652000
5428229000
5,13382000
4498568000
4,79303000
4,58326000
4,406400000
4,19344000
3,98436000
3,780080M0
3,56178000
3434706000
3,13981000
2491325000
2469945000
2,48082000
2424204000
2,03Rr52000
1,83978000
1,63R27000
1.44928000
1.27532000
1,14070000
1.,001190n0

«76146900
+56101000
41681200
«30490200
«21152900
+08083470
«02R11270
+00932858
000445454

N{(RES)
12214282
07729057

~e01576042
=e11333447
~e16436334
-416282516
~e14696945
-e11696644
«e07426494
-e02061251
.00861159
+03891082
06978903
.10049261
.13045750
.15887690
.18510446
220835796
.22801821
224344923
25476740
«26091565
+26057233
25148490
23891708
«21976658
18023206
+12491948
06911759
.01390253
«D3197844
08148438
12166866
+15622859
20194556
«24073639
27517569
229298903
.28501708
«28529051
24836570
20097103
+15002374
«15295733
.12175926
09892889
+06480566
«03613723
01595762
202336486
+05059982
«08415752
13415183
+16393384
«18670592
21669648
«23924531
225235967
023243104
222397263
«18952894
«1458251¢
«07827580
+01112687
-e04217023
«s14514313
-e16518158
=410653579
000445454

303



TABLE C13. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 963, JULY, 45°N

THE COEFFICIENTS ARE

304

HE tGHT
=300
-25.0
=20,0
=15,0
=10,0

-8e0
640
4,0
2240
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WN =IO DN P NN
R EEEEEEEE
D00D200000O0O0000O
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18,0
19,0
20,0
21,0
22,0
23,0
24,0
25,0
26,40
27,0
28,0
29,0
3n,0
31,0
32,0
33,0
34,0
35,C
35,0
37.0
3R40
39,0
4n60
4140
42,0
43,0
4440
45,0
46,0
47,0
4R,0
49,0
50,0
§2,0
54,0
56,0
58,0
60,0
65.0
70,0
75,0
800

THETA
«00000000
»"7130983
214779967
«?1419g50
.28559433
W3l4l15g27
,34271920
L37127q913
+39983907
J42R30400
44267896
,45695893
67123890
48551886
«%9679483
51407580
.%2n35g76
54263573
255691870

NT7llaoges
»98547863
« 99075860
«~1403856
.62831353
542509850
65687846
W67115343
68543540
69971336
.71399833
. 72827830
.T4255p26
75683823
.7711120
.78539816
«79967813
1395810
+R2R23806
LR4?51803
.R5A79800
LR7107796
«RB%35793
+A9263790
91391786
.92r19783
. 94247780
« 95675776
+97103773
.98531770
299959766
1.01387763
1,02815760
1,04243756
1.,05671753
1,07099750
1.08527746
1.09955743
1,11383740
1,12R11736
1,14739733
1,17095726
1.19951719
1,22r07713
1,25463706
1,28519699
1.35659483
1,42799466
1,49939649
1.,570179633

M(CALC)
5.95580323
5.92812327
5,86052563
5079266954
5,77093251
5,76313893
5,40882356
5,84768795
5.,99R37472
5.95R46681
5.99100850
6,024654828
6,05r52278
6,09232414
6,12530652
6.15479326
4,18608451
6,21246526
6.23521370
6,25360978
6,266943R0
6,27452498
6027568990
65426981043
6425630252
6423463148
6,20432073
5,16495685
6,11619514
6,05776416
5.,98046939
5.,91119603
5482291088
5,72466328
5,61658502
5,49888948
5,37186969
5,23589559
5,09141049
4,93892665
4,77902024
4,61232561
4,43952900
4,26136104
4,07859354
3,89202415%
3,70247670
3,51178952
3,31780853
3,12437964
2,93134131
2,73951739
2,54971030
2,36269464
2,17921122
1,99996170
1,82560372
1.65674669
1,49394820
133771104
1,06664408
. 7R640413
«55R88616
+36504420
20493186
~e05466910
~e 14063672
«~+10243000
«+00000000

ANy
6438034248
«17712218
1417074593
«4189551]
15012939

NMFAS)
5.85275000
5486626000
5,88140000
5.89771000
5,91720000
5.,92582000
5,93493000
5,94464000
5,95435000
5496548000
5,97134000
5.97745000
5498376000
5,99037000
5,99718000
6,00430000
6,01163000
6,01925000
6,02705000
6,03520000
6404319000
6,05120000
6405969000
6,06690000
6,07441000
6,07662000
6,08006000
6,08453000
6,07696000
6,05766000
6,03159000
5,98410000
5.,92078000
5,85353000
5,76477000
5,65302000
5.54075000
5,408520M0
5424772000
5,10705000
4,94566000
4476947000
4,61555000
4,43439000
44,24944000
4,05625000
3,84450000
3,62905000
3,41278000
3,16732000
2.93554000
2,70103000
2,45826000
2.23710000
2,02026000
1,79067000
1,57552000
1438551000
1,24177000
1,09243000
«83707300
62156900
46284700
»3390R400
«23R6R0N0
«09117600
202925370
«00R29057
00343701

NtRES)
+10305323
+06186327

-.02087437

=+10504044

-e1462674g

-a14268107

-e12610644

-.09695205

~+05597528

«s00701319
.0l966850
047098238
07476278
«10195414
«12812652
«1524932¢
«17445451
«19321526
20816370
«21840978
222375380
22332498
«21599990
020291063
.18189252
.15801148
212426073
08042685
03923514
00010416

~e042120¢1

~e07290397

-a09786912

~e12886672

~.148lg4gg

-e15413052

-.16888031

=e17262441

-e15630951

-.16812335

~a 16663075

-9s15714439

~e17602100

~-s17302816
~e1609864646
2e16422585

-s14202330

-e11826048

-e09497167

«s04296036

~+00419869
.03848739
209145030
«12559464
+15895122
20929170
25008372
227123669
25217820
24528104
+20957193
«16483%13
+09603916
02596020

-e03374814

-e14584510

-e16989042

=e11072057

«e00343791



MADT T MN1A _ MDRTOANANNANMTITDRDTO CEDRTHRCG OTTRYR T'TT TN
LADLE Uld, = LIVIUOULNUWNLLG L IVIG DLV VULDLW I il Ay
PROFILE NO. 973, JULY, 60°N

THE CCEFFICIENTS ARE N A(N)

le 6091098454

34 222140405

S5e -1425111611

T 42239920

9 +15309595%
HFIGHT . THETA N{CALCY HIMEAS) N{RES)
.00000000 6445676763 6436333000 +09343763
«N7130q83 6443077805 6437763000 .05314805
142799467 6,36800479 6439623000 «e02622521
21419950 6,30732590 6.,41222000 ~e10489410
+28559933 6,29371407 6,43323000 -s13951593
.3l4l8q27 6430899200 6,4,44250000 ~e13350800
342714920 6,33741159 6,45234000 -e11492841
237127513 6,37249837 6446277000 «a0B8427163
39983907 6,43070847 6447389000 =404318153
.0 «42R394500 6,49163185 6,48579000 00564185
1,0 .44267896 6,52389375 6,49209000 03180375
2,0 45695893 6,55705794 6,49858000 +05847794
3,0 47123390 6,59033736 6,50534000 208499736
4,0 .#8551g886 6,62310109 6,51241000 11069109
5,0 249979283 6,65468106 6,51970000 +13498106
4,0 .%1407g80 6,68437939 6,52731000 +15706939
7.0 .52835376 6,711647620 6,53522000 217625620
p.0 .54263g73 6,735237A85 6,54348000 «19175785
940 55691370 6,75692552 6,55189000 220303552
10,0 .3711l0g66 6,76980391 6,56110000 .20a70391
11,0 J585647863 6,77915000 6,57081000 .20834000
12,0 59975860 6,78226182 6,58077000 20149182
13,0 61403356 6,77046703 6,59098000 18748703
14,0 .52R31853 6,76713114 6,59979000 16734114
15,0 4259850 6,74766546 6,60729000 14037546
16,0 ~5~87846 6,71953449 6,60R22000 11131449
17,0 7115343 6.608226268 6,6000%5000 08221268
18,0 8543340 6,63844063 6,58753000 « 04791063
19,0 09971836 6,57273040 6£,55857000 02016040
20,0 oT1399833 65,51187007 6,51635000 -2004479913
21,0 72827830 6463667743 6447087000 «403619257
2240 74255026 6434705276 6440392000 -e05686724
23,0 .75683323 6424898054 6432127000 =~e07228946
24,0 .77111820 6,14053040 6,23R26000 -409712960
25,0 .78539816 6,02185694 6,12938000 -e10752306
2640 . 79967813 5.,A9319862 6,00166000 -«10846138
27,0 ,21395810 5,75487580 5,.88081000 -e12593420
22,0 JR2R23806 5,60728779 5,73104000 -s12375221
29,0 .R4251303 5,45090908 5,56011000 -210920092
30.0 LR5679800 5,28628477 5441784000 -413155523
31,0 7107796 5,11402531 5,25964000 ~a14581449
32,0 LR853%793 4,93480049 5.08479000 =e14998951
33,0 +RG063790 4,74933302 4,92655000 -417721698
34,0 .91391736 4,55839143 4,73307000 -a17467857
15,0 .,92R19783 4,36278280 4453540000 -.17261720
3640 294247780 4,16334500 4433667000 -.17332500
37,0 95675776 3.96093887 4,12702000 ~e16608113
18,0 «97103773 3475644029 3,91112000 =e15467971
39.0 .98531770 3,55073219 3,68486000 -el3412781
40,0 99959766 3,34469675 3,41807000 =-407337325
4140 1,01387763 3.13920771 3,16%30000 =s026Y9229
42,0 1.n221%760 2.93512299 2,91069000 026443299
43,0 1,N4243756 2,73327770 2,64917000 +08510770
44,0 1.,N5671753 2.53447753 2,41043000 «12404753
45,0 1.07N99750 2,33949262 2,17606000 016343262
46,0 1,08527746 2,14905202 1,93440000 221445202
47,0 1,M9955743 1,96383874 1,70774000 25609874
4n,0 1,1138%740 1,78448535 1.,50734000 «2771l4535
49,0 1,.12al17136 1,61157034 1,35588000 25569034
50,0 1,14239733 1,44561509 1,19427000 24634505
52,0 1,17M95726 1,136369a1 +93664500 +20172481
54,0 1,19951719 85970440 «70453400 «15517040
5640 1,22807713 61757579 +52R31000 08926579
53,0 1,25463706 241095703 +38%73100 02522603
60,0 1,28%10699 23988386 «26667900 -e02679514
6540 1,35659483 -+03560517 09669010 -e13629527
70,0 1,42799464 -s13419607 02945500 -e16565107
75,0 1,49939649 =410194650 +00775371 -o10970021
an,0o 1,57N79633 - 00000000 «00303529 900303529
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TABLE C15. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 983, JULY, 75°N

THE CCEFFICIENTS ARE

306

.0

DO ~d A BN =
IEEEEEREXX
DOO0ONO0ODO0O0O0ODOO

[l
N o—
.o

13,0
14,0

THETA
«N0000000
.N7130g83
L14279g67
.21410950
78559933
31615927
34271920
37127913
«39983907
242239900
244267806
45495893
47123890
48551886
+49979g883
.51407280
.52235376
54763873
55691870
.5711leg66
58547863
.59975860
.61403g56
Jh2R31p53
64259350
2RO687846
67115843
. 68543840
«69971R36
71399833
.72927g30
74255826
.75683523
77111820
78539816
79967313
Al3gng10

+R2°23806
84251303
JR56739300
+A7107796
.A8535793
<R9063790
.91391786
.92819783
94247780
295675776
.97103773
98531770
+99959766
1,01387763
1,0281%760
1.04243756
1,05671753
1,07099750
1,08527746
1.
1.

09955743

11383740
1,12”11736
1,14239733
1,17095726
1,19951719
1,22R07713
1.75A63706
1.28510699
1,35659483
1.,4279966
1,69939449
1,57070433

M(CALC)

6484435200
6.r1913285
6,75R40773
6,70041638
6,68648319
6,70574630
6,73509871
6,77708045
6,83017040
6,89178456
6,926470349
6.95R33548
6,99200474
7.02535048
T05743345
7.08764301
1,11525474
7.13952853
7.,15671693
7617507376
718486274
7.18R36623
7.18489371
7,17379011
T7.15444377
7.12629393
7,08883773
7,04163648
6,98432135
6,91659819
6,83825155
6,74914781
6464923739
6,53R556006
6,41722528
6,28%45158
6,14352507
5,499181701
5,A3077654
5.,66092660
5.4R285%913
5.29722956
5,10675069
4,90618608
&4,70734301
4,49406502
4,2R222435
4406771403
3,85144007
3,63431359
3.41724309
31,720112692
2,986B84599
2477525692
2456718552
2.36342078
2.16470935
1.97175065
1,78519253
1.60562752
1,26955250

296705801

+70065874

+47184005

28108036
~e03459826
-e14753251
-s11254168
=,00000000

A (N)
7.356315483
«19642211
1.31190962
046247895
«14104474

N{MFAS)
6,75160000
64 76R10000
6478631000
6,80A54000
6,82944000
6483950000
6485016000
6,86144000
6487344000
6,88626000
6,89302000
6489999000
6,90721000
6,91473000
6492255000
6,93M18000
6,93862000
6094746000
6495606000
6,96598000
6497640000
6,98690000
6,99657000
7.00463000
7.,01165000
7,01179000
7,00334000
6,99045000
6,961130N0
6,91521000
6,86425000
6479270000
6,70131000
6,61358000
6,49R45000
6437414000
6,26315000
6,11871000
5,94912000
5,803560N0
5,64100000
544600000
5,29724000
5,09679000
4.89210000
4,6868R000
4447299000
4425059000
4,01327000
3,72941000
3,45895000
3,18626000
2,90478000
2464950000
2,39728000
2,13516000
1.890064000
1,67230000
1,50696000
1,33591000
1,04565000

279142700
59659300
243696800
«30459700
11328800
«03568500
+01010540
200397661

N (RES)
«09275200
.05103285

-e02790227
-010612362
=e13995681
~413375370
-¢11506129
-+08435955
~e04326960
4005582454
03168349
058345438
+08488474
110620438
013488345
«15746301
+17663674
19206853
220365693
.20909376
20846274
020146623
.18832371
216916011
214279377
,11450393
08549773
0511860638
.02319135
.00138819
«e02599845
-s04355219
«905207261
~07542394
-,08122472
- 08808842
=e11962493
~e12689299
-o11834346
-o 14263340
-.158140g7
-e16367044
.. 19248931
019060392
~¢18975699
-a19281493
-e19076565
-+18287%97
-e16182993
s 09509641
=e04170691
201406692
08206599
012575692
«16990552
.22826078
227466935
«29945065
227823253
226971752
22390250
<17563101
+10406574
03487505
~e02351664
14788626
~e18321751
-e12264738
-e 00397661




TABLE C16. - TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 993, OCTOBER, 20°N

THE CCFFFICIENTS ARE N A(N)

l. 5.80175486

3. 14198756

Se =1,07270779

Te «39945320

9. «14259228
HETGHT THETA N {CALC) N{MFAS) N{RES)
~30eC «00000000 5+41308010 5430852000 10456010
=2540 «N71309g3 5,3A538475 5432034000 6504475
«20,0 « 14279967 5.,31729292 533370000 -e 01640708
-15,0 .21410g50 5,24740512 5434883000 -s10142488
-10,0 +28550933 5,22116775 5436625000 ~e14508225
8.0 31415927 5.23084895 5437392000 ~e14307105
b o0 24271920 5,25368104 5.38214000 -+12845894
—4,C L37127913 528948772 5.39086000 010137223
2.0 +399834q07 5.33708191 5440019000 =.06310809
.0 +62R39400 5439426240 5.41n111000 -o01584740
1.0 L4426TR96 5,62549529 5,41530000 01019529
2.0 <6569%893 5,45787031 $,42073000 «0371403)
3,0 47123590 5,49086133 5442631000 206455133
4,0 .48551gg6 5,52389893 5.43145000 +09244893
5,0 .%9979383 5,55637672 5,43741000 +11896672
6,0 51407880 5.58765811 5,44358000 14407811
7.0 .5283%376 5,61708348 5,44989000 «16715343
8.0 54263373 5,64397785 5,45632000 «18765785
9.0 .55691870 5,66765871 5,46285000 .20480871
10,0 JSTllgres 5,6RT44619 5,46913000 .21831419
11,0 +58547a63 5,70266117 547499000 022767117
12,0 .59075860 5.,71265344 5,47937000 »23328344
13,0 ,hLl403g56 5.71678970 5,48329000 «23349970
14,0 <62R31/53 5,71447126 5.48R14000 22263312¢
15,0 ,H4250850 5,70513949 5,48771000 21742949
14,0 5687846 5.68828215 5,48%99000 20229275
17,0 J67115g43 5.66344278 5.49975000 «16369278
1s,0 . 58563340 5.63022053 5.52315000 + 10707053
19,0 59971836 5,58828121 5,53640000 05188121
20,0 271399333 5.,53735869 5,54077000 -e00341131
21,0 .72R27830 5,67725904 5,52724000 «404998096
22,0 74255826 5,40786317 5,5058R000 -.098n1683
23,0 .75683523 5432912873 5446461000 13548127
24,0 .77111g20 5,24109096 5,40797000 216687904
25.0 .78539816 5.1643862A3 5,34255000 -419868717
26,0 79967313 S.n3763408 5,25002000 421238592
27,0 +R1395810 4,92266960 5.,12856000 «¢20589040
2R.0 .R2R23706 4,799306R4 5,01286000 ~.21955314
29,0 LR%251503 4,66795248 4,86843000 =e20047752
30,0 5679300 4,52907837 4,73369000 -e204461163
31,0 «A7107796 4,38%21675 4,57321000 -e18999325
32,0 L,A8535753 4,23095462 4,39R62000 =e16766508
33,0 «A9n63790 4,07292935 44,24R40000 -a17547065
34,0 91391786 3.,90081932 4,07772000 -e16790068
35,0 92819783 3,74234024 3,89771000 =e15536976
36,0 ,94247780 3,57123668 3,69R97000 -e 12773332
37,0 «95675776 3,39727519 3,45409000 -e05681481
380 297102773 3,22123707 3,21755000 00368707
19,0 .98531770 3,04391113 3,01293n00 .,03098113
40,0 99959766 2.86608654 2481442000 205166654
N 41,0 1,01387763 2,68854578 2,62968000 .05886578
42,0 1,02815740 2,51205797 2.43749000 0766797
43,0 1,04243756 2,33737242 2422779000 «10958242
4400 1,05671753 2,16%521258 2,03790000 «12731253
45,0 1.17N099750 1.99627051 1.85945000 «13782051
4640 1,08527746 1,83120175 167650000 «15470175
47,0 1,79955743 1.67062078 1,51509000 «15553078
48,0 1.11383740 1,51509707 1,36063000 15446707
49,0 1,12711736 1,36515171 1.19548000 216567171
50,0 1,14239733 1,221254%9 1.,05275000 «16850459
52,0 1,17095726 ,05321658 476268700 19052958
54,0 1,19951719 .71365228 53498100 .178671238
5640 1,22r07713 «50433632 «39677100 «10756532
58,0 1,25463706 .32616172 28962500 «03653672
60,0 1.28519699 .17918282 +20147300 02229013
650 1.35659583 «e05816500 «07R12890 13629390
0.0 1,42799466 «+13500729 «02872580 -416373309
75.0 1,49939649 =.09714729 +01037250 -¢10751979
ANLO 1,57N079633 -o 00000000 «00533537 -+00533537
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TABLE C17.- TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NO. 1003, OCTOBER, 30°N

THE CCFFFICIENTS ARE N AtN)

1e 5474434696

3. 17957612

Se -1406230406

Te «36030079

9 16176413
HETGHT THFTA N{CALC)Y N(MEAS) N(RES)
3Nl «0000ND00 5.3R368395 528013000 »10355395
25,0 .N7130483 5435558507 5,29180000 06378507
20,0 J14279q67 5,28675768 5430491000 ~.01lBl5232
-15,0 <2l41l9g50 5.,21689338 5.31973000 -e10283662
~10,0 .28559933 5,19231727 5,33684000 e 14452273
.8,0 31618927 5.20312449 5,34441000 «sl4128551
6,0 .34271920 5,22724637 5,35246000 -e12521363
4,0 2371274913 5,26438328 5,36109000 -.09670672
~2.0 39283907 5,313188137 5,37025000 «e05706163
) L62830g00 5437127255 5437925000 ~e00797745
1.C LG4267896 5,40277796 5,38443000 .0l83479s
2,0 45695893 5.43527142 5438976000 04551442
3,0 67123850 5,46R20065 5,39529000 207291065
4,0 .%B551gr86 5.50097108 5,4010R000 +09989108
5.0 $49079883 553295250 5,40702000 12593250
6.0 51407550 5,56348628 5,41307000 15041628
7.0 .52R35376 5,59189316 5,41939000 +172%50316
R,0 254263873 5.61748130 5,42586000 19162130
9,0 .55651870 5.63955465 5,43238000 220717465
10,0 J3T1lages 5,65742152 5,43R95000 21847152
11,0 58547863 5,.67040308 5,44478000 022562308
12,0 .59975860 5,67784186 5,45024000 «22760186
13,0 A1403856 5.,67910998 5,45551000 «22359994
14,0 62731353 5.67361716 5,45860000 .21501716
15,0 +#4759350 5,66081819 5.,46289000 219792819
16,0 +A5AB7B46 5,64021956 5,46301000 «177209%6
17,0 LAT115843 5.,61138785 5,474637000 +13701785
18,0 68543840 5,57395143 5,4856R000 ,08827143
19,0 69971436 5,52760935 5,49?82000 03478935
20,0 71390833 5,47213342 5,48650000 «»01436658
21,0 .T2R27830 5,4N737182 5446442000 -s05704818
22,0 L T7425%526 5,333251135%5 5,43657000 «e10331865
23,0 . 75683323 5,24077877 5,3904%000 -e140467123
24,0 L77111,20 5,15704114 5,32664000 ~e16959886
25,0 .78539g16 5,0552052% 5.25292000 =e19771%475
26,0 79967813 4,94451606 5,1577R000 «e2132639¢4
27,0 L,R1395810 4,R2529433 5,03431000 «,20901567
28,0 JR2823306 4,69793326 4,92282000 =e22488674
29.0 .R%4251803 4,56289439 4,769540N0 -a20564561
30,0 +R5679800 4,42070279 4,62893000 -,20822721
31,0 27107796 4,27194143 4,46335000 -e19140857
12,0 R8535793 4,11724515 4428278000 -e16553485
13,0 .R9663790 1,95729368 4,12462000 -e16738602
34,0 .91391786 3,79280609 3,93950000 ee14669391
35,0 .9271a783 3,626453046 3,74756000 «e12302956
34,0 94247780 3,45323923 3,54388000 -+09064077
37,0 295675776 3,27072020 3,30203000 -202230980
38,0 97103773 3,10676893 3,06906000 203570893
35,0 98531770 2.9291812¢ 2,86518000 06400126
40,0 «99959766 2,75374584 2,65972000 « 09402584
41,0 1,01387763 2,57923699 2,47408000 «105i5699
42,0 1,N2R15760 2,40440789 2,28982000 «11658789
43,0 1,04243756 2,23598422 2,10527000 213071622
44,0 1.05671753 2.06R65828 1,94027000 «12838828
45,0 1,07099750 1.90508368 1,7802R000 2124803638
4640 1,08527746 1,74587064 1,61370000 «13217064
47,0 1,N0995R743 1.55158186 1,46442000 12716186
48,0 1,11383740 1,44272922 1,32152000 «12120922
49,0 1,12”11736 1,29977098 1,16R96000 +13081098
50,0 1,1423a0733 1,16310977 1,035641000 12669977
52,0 1,17095726 .51000365 » 76442400 +14557965
54,0 1.,1995171¢ 68548550 «54469300 «14079250
56.0 1,22R07713 «69N72171 +40725600 208346571
59,0 1,75663706 32601504 +29971200 02630304
600 1.28510699 .19087881 «21363400 ~e02275519
4540 1,35659483 =e02674706 09005480 -e11680186
70,0 1,42799666 «e10064679 «03399180 -s134638%9
7%.,0 1,49939449 - 07534400 .01302110 -«08836510
BN 0 1.%7N79633 -, 00000000 200737762 =~s00737762
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TABLE C18. - TRIGONOMETRIC SERIES CURVE FIT TO

THE CCEFFICIENTS ARE

PROFILE NO. 1013, OCTOBER, 45°N

THFTA
«00N0NO00
+071359q83
214279967
21419950
28559433
231415927
34271920
«37127913
039783907
«%42R83700
L44267896
45495893
.47123390
.48551886
.49979883
251407580
52835476
54762373
.55691870
.97119g866
«B547363
5997560
«H1603356
h2731353
59259050
JA5ABTR4E
o6711%g43
8543840
.h9971836
.71395933
.72927830
s 74755826
.754838213
L7T7111820
«78539816
« 79967813
."1395810
+R2823806
«R4251803
<A56T77800
«RT7107796
.AB8%535793
+R9063790
«91391786
.92816783
«94247780
95675776
«Q7102773
98531770
«29959766

1.01387763
1,N2RL%760
1,06243756
1,05671753
1,17099750
1,.08%27746
1,1799557473
1,11382740
1,12°11736
1,14239733
1,17095726
1,19951719
1,22207713
1,25663706
1,28519699
1,35659683
1,42799466
1,49932649
1,.57079633

N(CALCY
5424729543
5422160355
5415020938
5.N97466R4
5,07297313
5409N61570
5,11419368
5,14910919
5,1937455%56
5,24548878
5,27295520
5.30081103
5,32849584
5.35%541266
5,38093508
S5.,4N441481
5,62518971
5,46259213
5,45595742
5,46663251
5,4679R450
5,46540894
5,45633800
5.,44024806
5,41666687
5,3851800¢
5.,34543710
5,29715600
5,24012782
5.,17421970
5,09937722
5.,01562571
4,02307052
4,82189633
4,71236548
4,59481533
4,46565468
4433735962
4,19046732
4,05357212
31.60331703
3,74838771
3.508950475
3,62741597
3.,2628881317
3,09470012
2,92963246
2.76246178
2459595192
2,43084683
2426786358
2.1076A593
1,95N95851
1,79928155
1,65020642
1,507231a1
1.36980077
1.23829848
1,11305079
099432343
«77719617
« 58786656
42640473
229209429
.1R355380
«01151552
-e04994139
-,04145502
-+00000000

ALN)
5451072834
30130455
1,00980242
26366295
»18140202

N(MFAS)
5416434000
5,17234000
518141000
5.19175000
5,203560000
5,20887000
8,21452000
5,22054000
5,2269R000
5,23390000
5,23757000
5,24134000
5,24525000
5,24936000
5.25358000
5425796000
5426245000
5,26705000
5,27076000
5,27521000
5,27964000
5,28391000
5,28R95000
5,29152000
5,29315000
5,28417000
5,28016000
5,26384000
5.24514000
5420761000
5,15692000
5,10482000
5.030632000
4494311000
4,85400000
4,7493R8000
4,61765000
4,50491000
4,35361000
4,23036000
4,10738000
3.95695000
3,78319000
3,5L759000
3,26225000
3,05416070
2,87385000
2070366000
253584000
2434495000
2.16956000
1.,99R89000
1.83195000
1,686592000
1.54696000
1,40289000
1,27683000
1.16040000
1,046348000
«94%46R400
+ 71104300
+50467500
«37750200
«27727400
+19771500
+08639430
«03637380
+01576840
+00923335

N(RES)
«08295543
204926355
«02220062
09428314
12462687
o11825430
.10032632
«07143081
03323464
.01158878
.03538520
05547103
08324584
«10605266
«12735508
0145645481
16273971
17554213
18516742
18942251
«18834450
.181%9p94
16738800
2148072806
123514687
.09701009
06527710
.03331600
.00501218
203335030
.05754278
08919429
«10755948
L12121367
14143452
¢15456%467
14803632
16755058
215514268
17678788
«20406297
«20860229
.19368525
209017403
00063837
04254012
205578246
«05880178
06011192
.08589683
09830353
«10879%93
.11500851
11136185
«10324642
10434181
«09297077
«07789848
06667079
«04963963
06615317
.08319158
204882273
201482029
~eDlal6120
-+07487878
-+08631519
-e 05722422
-.009233135
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TABLE C19, - TRIGONOMETRIC SERIES CURVE FIT TO

THE CCFFFICIENTS ARE

310

HF 1GHT
=3ns0
25,0
-20,0
-15,0
10,0

PROFILE NO. 1023, OCTOBER, 60°N

THFTA
«"0000000
.N7139983
14279967
21419550
,?8559533
L3lal%g27
.34271920
37127913
.19q83907
J42R30q00
. 44267896
45695893
.471238460
.48%51386
L, 49979R83
51407280
J22R3%376
54263373
55691870
57119as6
.58547R63
59975860
.~1403856
62831863
.H4259450
.F5487g46
67115843
68543840
69071836
71399333
72227930
74255826
75483823

L77111820
. 78539816
279967813
+R1395810
JR2R23R06
LA4251803
+R5679,00
LAT107796
LR8535793
LR9a63790
21391786
.92819783
. 94247780
95475176
Q97101773
98531770
299959766
1,01387763
1,N0281%760
1,M4243756
1.,05671753
1,07099750
1,08527746
1,09955743
1,11382740
1,12R11736
14239733
17095726
219951719
.22707713
1,25663706
1.78519699
1,356594683
1,42799666
1,690930449
1,57N79633

1
1
1
1

~ NtcaLcy
5.05401393
5,03346026
4,9R455124
4,93627865
4,937266727
4,94596296
4,96871150
4,9999254%
5,0376890%
5,07919655
5,10025805
5,12085373
5,14M43623
5,15843071
5,17424197
5,18726211
5,19687843
5.20248165
5.20347410
5.159927803
5.18934362
5,173156R6
5.,15N24696
5.12019329
5,08263170
5,03726018
4,98384372
4,92221828
4,952293493
4477405664
4,6R757096
4,59297710
4449049311
4,38041146
4426309653
4,13R38084
4,00856040
3,87238927
3,73107344
3,58526403
3.,43564998
3,28295033
3,12790618
2.97127245
2,81380957
2,65427525
2,49941634
2434396101
2,19061128
2,04003608
1.89286478
1,74968146
1,61101989
1,477359>21
1,34912051
1,22666426
1,11028856
1,00022831

89665522

« 79967870

262565201

«47785855

+35519079

25586642

«17759462

«05647004

200803240
-+00307751

+0N000000

ALN)
5.20544286
«44T4T7046
«+93492796
«14275350
»19327508

NIMEAS)
500455000
5,00845000
5,01291000
5,01201000
5,02392000
5,0264R0N0
5,02929000
5,03229000
5.03550000
5,03R95000
5,04075000
5.04266000
5,04461000
5404665000
5,04R75000
5,05090000
5,05309000
5,05531000
5405754000
5,06013000
5406259000
5,06385000
5,06463000
5,06140000
5,05216000
5,03908000
5,01227000
4,971gR0O00
4,92692000
4,85740000
4,76746000
4,66251000
4,57264000
4445785000
4,34207000
4,26R839000
4,10073000
3,98272000
3,81683000
3,66574000
3,48?36000
3,28985000
3,12947000
2.93826000
2.75900000
2,60339000
2,45960000
2431787000
2,17234000
1,99987000
1,84209000
1,68932000
1,54276000
1,41780000
1.29787000
1,17615000
1,071980N0
«97837800
89317100
81673800
652861300
45165800
33921500

224918600

.17756700
.08042910
203770420
01274410
01156250

N(RES)
204946393
.,0250102¢
02835876
.07873135
.09125273
08051706
.06057850
03236435
.00218905%
204024655
05950805
+07819373
09582623
.11178071
12549197
13635211
.14378843
167171865
« 14593410
.13914803
12675362
.10930686
«08561696
05879329
03047170
00181982
.02842628
JO0%g76172
,07662607
08334306
07988904
+06993290
08194689
207743854
07897347
«10940914
10116960
.11033073
08575656
208047597
04671002
00689967
00156382
03301245
«05480957
05288525
03981634
02609101
.0la27128
L06016603
05077478
.060591l4p
06825989
+05955921
05125051
05051426
.03830856
.02185031
00348422
01705930
-sN0298009

.02620055
01597579
00668042
.00002762
-+02395906
~e02947180
~.02182161
-e01156250



TABLE C20,

THF CCFFFICIENTS ARE

HF1GHT
~3040
-25,0
-20,0
15,0
10,0

-840
6,0
440
2,0

[ i e
.
0000000000 A0DO0O0O0O0ODO0

DO D ~NIPNL SN~ DI P ~-APAL NN~

NN
N .
* s e
[+ NeNo)

24,0
25.0
26,40
27.0
2a,0
29,0
n,o
11,0
12,0
33,0
14,0
35,6
36,0
37,0
33.0
39,0
40,0
41,0
42,0
43,0
44,0
45,0
4h,0
47,0
40,0
49,0
50,0
52,0
54,0
5640
52,0
60,0
6540
70,0
7540
an.o

TRIGONOMETRIC SERIES CURVE FIT TO
PROFILE NQO. 1033 (OCTOBER, 75° N)

THETA
.00N00000
07139983
J142129967
2214194350
28559933
.31415027
.34271920
,37127913
L19081907
L,4273694900
44?267896
456958973
47123390
48551gAa6
49979383
51407280
%2a3fg76
%4263873
%5691870
57119866
.58547363
.59975860
WAL603356
.A2R31a63
L64250350
,A5687346
LA7H15R43
8543940
59971836
.71399333
.72727830
,74755826
.75A83823
S77111820
78539816
.79967313
.#1195510
L %2/273806
+R4?51R03
. 15679300
7107796
.H8%35793
Sagn61790
.21391736
.
.
.
.

92R19783

94247780

Q5675776

Q1101773

©8531770

« 99959 766
1,n1387763
1,0281%760
1,04243756
1, N56717253
1,07799750
1,08%27746
1,09955743
1,11383740
1.,12711738
*,34239733
1,17095726
1,19951719
1,22r07713
1,25463706
1,2851969¢9
1,35659483
1,42799466
1,49939649
1.27N70633

NICALC)
4406516853
4,84531803
4,79818042
4,756480022
4,T4ABGBTS
4,76173706
4,78356788
4,A1328702
4,764093034
4,ART6687S
4,90710240
4,92%91191
4,94355538
4,95046553
4,97305695
4,98173370
4,99189727
4,99395474
4,99232698
4,98%545682
4,97281704
4,95391807
4,9283152¢
4,89561566
4,85548415
4,807648A4%
4,75190568
4,60R812224
4,61624044
4,53627843
4,64833141
4,35257142
4,26024613
4,13067664
4,02125432
3,89743665
3,76774236
3,63274561
3,49306956
3,34637935
3,20237456
3,05278115
2,90134342
2,74R81547
2,59%595289
2,44350434
2429220349
2.14276117
1,79585797
1,A5213740
1,71219957
1,57659570
1,46582328
1,32032206
1,20047101
1,08558600
«77991853
«87765531
«TR231871
69416809
.5371409%
«40714917
.30n25118
221534718
+1498%959
05225839
+0l458106
00332678
.NQN000N0

AT
4496988133
48820177
=«89907370
«10822729
«19793183

NIMEAS)
4481977000
4,822764000
4,82617000
4,83000000
4,83654000
4483453000
4,83R58000
4484069000
4,84318000
4,84573000
4 ,84708000
4,84R46000
4,84976000
4,85127000
4485269000
4,85398000
4,855466000
4485719000
4,85947000
4,86046000
4,86183000
4,86109000
4,85895000
4,85094000
4,83604000
4,81083000
4478229000
4,73362000
4,66706000
4,5992R000
4,50942000
4,40412000
4,31164000
4,20044000
4,09764000
4,00686000
3,87581000
3,75R91000
3,59550000
3,44340000
3,25940000
3,06756000
2.90786000
2.71231000
253978000
24382717000
2422910000
2408295000
1.94677000
1.80030000
14664619000
1.52A60000
1,38%07000
1426276000
1.14853000
1,03732000

094419700
«86012300
«78377200
«71%65800
55081400
39744500
«29810700
«21760400
«15420500
06907440
«03214890
01647450
«00986560

N(RES)
2064539853
.02255803

~e02798958
«e 07519978
e 08549124
«e07479294
-e05501212
«e02740298
+00575034
04193875
06002260
07745191
.09379%38
.10819553
«12036695
12975370
13523727
13676474
+133p5698
«12499682
«11098704
09282807
206935526
04447566
«01944415
-.00318116
-+030386432
~e04549776
«405081956
«+06300157
=+06108859
~«05354858
=406241387
-o06176336
-¢07638568
-e10942335
~e11206764
-.12616439
=e10243044
=409402065
~.05702546
=401477885
-« 00651658
.03050547
205617289
206073434
«N6310369
05981117
« 04908797
«05183740
« 04800957
«04999570
06075329
205756206
«05194101
204946600
03472153
«0175323
-+00085329
-« 0208R991
-.01245305%
+00970717
+00214418
-a00225885
-e00434531
-e01681821
-s01756784
-e01314772
«200986560
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